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The American Electrical Exhibition. 





On Dec, 1 the American Electrical Exhibition begins at 
Boston, in the building of the Massachusetts Charitable 
Mechanic Association, on Huntington avenue and West 
Newton street. We give on this page a view of the 
building and a diagram of the interior, and a very favor- 
able impression will be gathered from both. The build- 








very valuable elements of beauty in the tout ensemble. At 
Paris the electrical exhibition took place in the stately and 
beautiful Palais de l’Industrie, and, to use the felicitous 
remark of a Parisian visitor to Philadelphia, who could not 
overlook the rough manner in which many of the exhib- 
itors had installed themselves, the objects in Paris were 
not merely exhibited, they were displayed. In Vienna, 
the exhibition was well housed and was put together in 
excellent taste. When it came to the turn of this country 


























~~ to hold an electrical exhibition, the necessities of the 
eS case led the Franklin Institute at Philadelphia to 
f so erect a new building for the purpose. The risk 
TCA Commer S, ~ | was heavy for a scientific society to assume, and 
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effect of the combination, in which there is also much 
highly-finished carving, is exceedingly rich. 

The avuilable part of the building has in reality three 
floors, although the first is called a basement. The Electrical 
Exhibition will occupy these floors from the middle of the 
picture to the right-hand end, where the entrance is locat- 
ed. The wing at the left hand is an immense hall, for 
public meetings, and in which electrical lectures, specially 
for children, will be delivered during the continuance of 
the Exhibition. The lowest exhibition floor will be occu- 
pied by the heavy machinery—engines, dynamos, etc., 
and there the arc light systems will be displayed. It is 
proposed to keep the arcs and the incandescents apart, and 
therefore the incandescents will be used only on the upper 
floors. The division is judicious, as it will afford a good 
opportunity of judging of each class on its own merits. The 
miscellaneous exhibits will be placed on the next floor, 
i. e., all belonging to the departments of telegraphy, tele- 
phony, electro-therapeutics, electrical supplies, electrical 
apparatus for educational purposes, electrical toys and the 
like. The third exhibition floor will principally be oucu- 
pied by the Bidwell electric railway. In the Art Gallery 
adjoining will be placed the historical exhibit, books, pa- 
pers, etc. 

Our diagram of the first floor, or second exhibition floor, 
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gives a clear idea of the general plan of arrangement there. 
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DIAGRAM OF FIRST FLOOR, AMERICAN ELECTRICAL EXHIBITION, BOSTON, MASS. 


ings used in Europe for the electrical exhibitions have 
been of a costly and ornate character ; the building put up 
at Philadelphia by the Franklin Institute had many 
meritorious architectural points, and it will be seen 
that in this respect Boston will easily hold its own, 
offering for use a handsome and commodious struc- 
ture. It is to be borne in mind that nearly 
all preceding electrical exhibitions have had the 















hence, while the building was made attractive and even 
beautiful in its main architectural features, little money 
was devoted to adornment and enrichment in detail. As 
a whole, too, the displays were more of a utilitarian than 
an esthetic nature, and hence many visitors from abroad 
spoke of the Exhibition as being mainly a striking exem- 
plification of the thorough ‘ practicability” of Americans 
and of their slight regard for mere externals. 
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It will be noticed, too, that. electrical names have been 
applied to the different parts of the floor and the ap- 
proaches thereto. Thus there is Induction Hall, Attrac- 
tion Corridor, Microphone Cottage, Magnet Park, Incan- 
descent and Telephone avenues, Volt, Ampére, Ohm, Car- 
bon and Filament lanes and Positive, Negative, Shunt, 
Resistance and Potential stairways. This is at least more 
picturesque than lettering or numbering could be. 
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THE BUILDING OCCUPIED BY THE AMERICAN ELECTRICAL EXHIBITION, 1 BOSTON, MASS. 


advantage of zsthetic surroundings, except at Philadel- 
phia, where the circumstances were unusual. At Munich, 
a home of art, the electrical portion of the exhibition was 
largely helped by the setting of statuary and paintings. 
The exhibition at the Crystal Palace, near London, was 
another instance of the kind, and the long, lofty aisles and 
transepts, the glittering roof and walls of glass, and the scat- 
tered sculptures and reproductions from the masters, were 


However that may have been, the Exhibition at Boston 
can at least boast the occupancy of a very fine building. 
A few details will be interesting. The length is 600 feet, 
and the width 845 feet. These are imposing dimensions. 
The building, as will be noted, has its front broken up 
into three divisions, and by this means a more pictur- 
esque effect is gained. The exterior walls are of red 








brick, molded bfick, freestone and terra cotta, and the 


With regard to exhibits, the outlook ‘at present is very 
good, There will be exhibitions by more than a dozen elec- 
tric lighting companies, and all the leading lights will be 
shown. The Bell Telephone Company will have a good ‘‘ex- 
change” exhibit, and will connect a miniature Bijou Theatre 
with the theatre of that name, and thus visitors to the Ex- 
hibition will be able to follow the play telephonically, 
Various telegraphic inventions will also be exhibited, The 
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application of electricity to the transmission of power to 
time telegraphs, hotel annunciators and burglar alarms 
will be illustrated in more thun one practical device. The 
makers of ail kinds of apparatus will show specimens of 
their skill and inyvenuity, and other industries deriving sup- 
port from electrical advancement will also occupy con- 
siderable exhibition space. The B.dwell Railway in opera- 
tion is suré to draw and carry large crowds, The car is 
propelled and lighted by the same current. 

While the American Electrical Exhibition will not be 
upon 80 extensive agcale a8 thé late International Exhi- 
bition at Philadelphia, and is not conducted on the same 
strictly scientific basis, it ought to prove a success, and 
there are many indications that it will, Boston and the 
cities near it have a vast population whose high intelli- 
gence makes it likely that the number of visitors will be 
large. Bostonians are very much like the old Athenians 
in their keen appreciation of things new and wonderful. 

The time fixed for the opening of the Exhibition was 10 
A. M., Monday next, the 24th inst., and the clesing day 
January 3, 1885; but as we go to press we are in receipt of 
a letter from the manager of the Exhibition stating that 
as the exhibits of the late Fair have not all been removed 
in season, the opening is postponed unti] Dec. 1. At the 
present time of writing, a great quantity of work remains 
to be done toward getting the Exhibition in readiness, but 
that, we are sorry to say, is nothing new as regards exhi- 
bition preparations, 

———————_9+- @ + ___ 


The Electrical Light on English Transports. 





To the Edison and Swan United Electric Light Company 
(Limited), was awarded, about eighteen months since, by 
the English Government, the contract for the lighting of 
all the Indian troopships by the Edison system. 

The last week of October marked the completion of the 
contract by the successful introduction of the plant on 
board H. M. 8. ‘‘ Euphrates” and its official acceptance 
after two trial exhibitions of six hours’ duration each. 

Commencing operations in May, 1883, and continuing 
them during the period of each year when the troopships 
are idle in port, the company bas fitted the ‘* Malabar,” 
**Crocodile,” ‘*Serap's,” “Jumna” and ‘ Euphrates” 
with electric lamps throughout, and it is most interesting 
to note the constant, rapid and important improvements 
exhibited in each installation. 

We eres belo va table wien the successive rpeee : 











Lamps. gs 
SHIP. Dynamos. Engines 3 
—— 343 
Full. | Halt. heal 
| 
Malabar...| 115 264 2 Edison. 2 Brotherhood 
: 3 —. 525 
Crocodile.. 98 288 2 Edison-Hop- itto 450 
kinson. 
Serapis....; 101 300 ditto. 2 Gwynne In- 
vincible. 450 
Jumna.... 97 300 2 Edison, im- 2 Brotherhood. 280 
proved. 
Euphrates. 98 301 ditto, ditto, 280 














“Nore. —Full Temps a are of 16 candle-power ; half-!amps 
ave of eight candle-power on the ** Malabar,” and 10 candle- 
power on the other vessels. 

Each ship, in addition to the above, is provided with 
two large reflectors of 400 candle-power, to furnish light 
when slung at the yard-arms, for the embarkation and 
debarkation of troops, coaling, etc., etc, 

The “Crocodile” has also masthead and side lights of 
50 candle-power each. 

The details of the march toward perfection in these past 
eighteen months are given below: 

On the *‘ Malabar ” the machipery runs 525 revolutions 
per minute, 150 full lamps being the capacity of each 
dynamo; on the *‘Crocodile” and ‘‘Serapis” the speed 
has been reduced to 450, and on the “Jumna” and 
** Euphrates” to 280; and onedynamo now sustains all the 
lamps in each of the four latter ships (the other machine 
being held in readiness in case of accidents). On the two 
last-named vessels the one machine also supplies the two 
yard-arm reflectors. 

On the ‘*Milabar” it is impossible to substitute full for 
half lamps, or vice versa, the electromotive force required 
on the eight-candle lamps being insufficient for such vari- 
ation, but on the otbers the light can be changed, trebled, 
if desired, at any locality, as occasion may demand. 

The wood-casing which covers the wires has also been 
so perfected as to be a complete protection against all 
moisture, deck-washing, etc.; also against the intense heat 
of the stoke-hole. A usual safeguard against fire by dam- 
age to the electric wire is obtained by inserting a short 
piece of lead wire in the circuit of each individual lamp 
and main groups of lamps, which will fuse long before a 
dangerous elevation of temperature can be set al in the 
wires through any cause whatsoever. 

In the matter of economy, the electric light Pres the 
balance upon the side most agreeable to electricians ; 
where considerable over £200 was the charge for oil and 
candles, the electric light costs but little more than £100, 
giving a vast increase of light. These figures are the re- 
sults of actual trial and severe tests, and are abundantly 
satisfactory to the English officials, to all directly bene- 
fited by,the improvements, and those interested in the ad- 
vance of electrical science. 








Broomhall’s Insulators and Pole Caps. 





The cuts illustrating this article will give an excellent 
view of the inventions by Mr, George L. Broomhall, of 
Paterson, N, J., of acap to protect the tops of telegraph 
poles from the ection of the weather, combined with 
screw-pins, to which glass insulators can be easily and 
firmly adjusted, and extra points for securing wires be 
thus obtained at a portion of the pole not often utiliized. 


Fig. 1 represents the flat cap, covering the entire top of 
nding flange project lateral screw-. 
pins, on which, as on the vertical pin in centre of cap, tha. 


the pole. From its d 


glass insulatars are shown as fitted. The flange, which 
sets closely to the properly rounded top of the pole, pre- 
vents splitting, and the wires bracing from these three 
newly provided positions give additional firmness to the 
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Fig. 1. 


shaft. The cap is secured by a screw from its inner sur- 
face, which is sunken in the timber and by spikes through 
holes provided; or by pointed pins in place of the screw 
and inward projecting lugs on the inner circumference of 
the dependent flange. 

Fig. 2 is a modification of the same idea and for like pur- 
poses. A metallic cap, with a vertical screw-pin to receive 
the glass insulator, is fitted on the top of the pole; the ping 
or prongs are driven into the pole, and it is further 
fastened by spikes through the holes provided in the 
plate. 

The plates may be cast flat, as in Fig. 1, or conical, as 
shown by Fig. 2, and there are several other modificatic™= 
described and claimed by the inventor in his specificati«“*, 
whereby his caps and pins can be applied to poles under 
any and all circumstances and positions, insuring, by their 
use, preservation and increased firmness for the pole and 
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Fig, 2, 


economy of pole surface with rapid adjustment and perfect 
insulation of wires. 

Though these caps are of metal and sufficiently heavy 
and strong to bear any possible strain upon them, they cau 
be furnished at a comparatively low cost and the advan- 
tages offered are worthy the consideration of all interested 
in aerial wire lines. 
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Submarine Mine Explosives and Fuses. 








In his annual report for 1884 the Chief of Engineers, 
U.S. A., inserts extracts from the report rendered on 
investigations of submarine mines by General Abbot. In 
regard to explosives and fuses it is found that considera- 
ble progress has been made. 

After much delay and difficulty a ton of explosive 
gelatine (without camphor) was secured’ from Robel’s 
Explosive Co., of Glasgow, to compare with the camphor- 





ated sample of American manufacture in its fitness for 
| torpedo service. Experiments are now beihg made and 





have shown that the imported article is, in explosive 
intensity of action under water, decidedly the best and the 
strongest explosive ever tested at Willet’s Point. The 
Ordnance Department has obtained some of the article for 
trial, at the proving ground at Sandy Hook, in shell-firing 
from cannon. 

The Danish submarine mining service exhibiled at the 
electrical exhibition at Vienna, last year, a platinum wire 
fuse of sensitiveness far exceeding any made before that 
date, and a novel and promising system of operating mines 
was based upon that'peculiarity which has been investi- 
gate’? with fuses even more sensitive and manufactured 
here of American materials, as samples of the Danish 
fuses or their wire could not be obtained. The Danish 
fuses were reported: Diameter of bridge-wire in milli- 
metres from 0.0005 to 0.000675; length of bridge wire 11 
millimetres, of which 2 millimetres have the above fine 
gauge; resistance, from 9 to 14 ohms; firing current, from 
0.88 to 0.05 ampéres. 

Sensitive platinum fuses, made similar to the ‘Danish, 
from American wire, and subjected to electrical tests last 
April at Willet’s Point, show: 











Resistance in ohms |Current in ampéres to 

No. of fuse. cold. redden bri 

1 wows 0.021 

2 57 0.022 

3 75 ¢ 4 

4 57 

5 54 0. O23 

6 76 0.020 

7 80 0.018 

8 51 0.025 














The figures of this table prove that we have made a fuse 
of unequaled sensitiveness and uniform action which will 
enable engineers to experiment with many new methods 
of operating mines, and to introduce any favorable results 
into army service. 





Those Election Returns. 





We gave last week a few expressions of newspaper 
opinion on the alleged delay of and tampering with elec- 
tion returns by the Western Uniun Company. One or two 
more are given be'ow. 

The Brookiyn Union, an Independent Republican paper, 
says: 

The telegraph system of the country should be absolutely 
divorced from politics; so should the closely affiliated 
system of news gatheiing, on which people of all shades 
of opinion depend for information. We have been disposed 
to attach but little importance to the loosely made accusa- 
tions of manipulation of the election returns which have 
been made against the officers of the Western Union and 
the agents of the Associated Press. But if certain state- 
ments in this morning’s Sun be correct these charges derive 
plausibility enough to require examination. 

It must be evident that, apart altogether from the pre- 
posterous character of the fizures sent out by Messrs. 
Somerville and French, this is business in which neither of 
them has any right to engage. Whatever may be their 
own political sympathies or those of their immediate em- 
ployers, it is the obvious duty of men in their position to 
keep their minds as free from prepossessions as are the in- 
struments that transmit the news ; but no man not hope- 
lessly blinded by partisanship could have sent out yester- 
day such claims as are attributed to them. It is bad policy 
in every sense for the Western Uniou or Associated Press 
to allow its news facilities to be used for the purpose of 
disseminating false political information. It may helpa 
few gamblers to ** hedge” on their bets, or give a parcel 
of political mercenaries time to see if there be a chance for 
a last grand stroke of fraud. But it hurtstheir reputation 
with everybody who wants to know the truth, and as the 
majority of people do, loss of reputation means loss of 
business. 

The Providence Mail indulges in much stronger lan- 
guage: 

There has been one apparent fact developed by the cam- 
paign of 1876 and the one just closed, and that is that the 
people of the country are at the mercy of a gang of un- 
principled g mblers, many of whom are in high places 
and enjoying a degree of confidence ill consistent with 
tueir utter lack of principle. There is no reasonable doubt 
(and we speak of the matter entirely outside of party 
preference) that the delay in obtaining election returns 
is largely due to the manipulations of men who make 
fortunes or a living by gambling; by preying upon the 
prejudices, the hopes and fears of people and keeping a 
waiting country in suspense until they have arranged 
things to their satisfaction. 
direction which these vampires and ghouls of society have 


made their bets, and the vote is so emphatic that there is | 


no risk for them in a continuance of prompt returns, the 
country is quickly satisfied of the turn which the political 
tide has taken. _ If these Soulless gamblers have made their 
bets heavily in one direction and an unexpected strength 
of popular feeling sbow that the tide is turning in the op- 
posite direction, then they use all their opportunities for 
political and general corruption until they have had a 
chance to hedge. They cannot do this to advantage, of 
course, except in a close election, such as the present one 


and that of 1876, and then the fever of suspense is meat’ 


and drink to these vultures and buzzards of the battle- 
field. 


If an election goes in the 
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The Exhibit of the Standard Electrical Works. 





_ Although electric lighting was by far the most impor- 


tant element at the Philadelphia Exhibition, telephony and 
telegraphy were by no means relegated to an obscure back- 
ground. Of the two latter classes, telephony was the more 
conspicuous, for, if we except the synchronous-multiplex 
system, the telegraphic display did not include many novel- 
ties, On the other hand, the Bell Company had an ex- 
change in active operation in its costly and beautiful ex- 
hibit ; the companies working or seeking to work under 
other than ‘‘ Bell” patents showed what they had and could 
do, and the manufacturers of telephonic apparatus produced 
some very fine specimens of their skill. We illustrate on 
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delphia and St. Louis “Law” bells, and various other 
kinds of magneto bells. It was difficult, as one looked at 
this collection of bells, to refrain from murmuring some 
rather familiar lines by Poe, especially as the frequent 
inquiries and investigations of visitors led to a constant 
tintinnabulation in that cosy corner. The exhibit in- 
cluded also switch-boards of the ordinary ‘‘Standard” 
kind, club switch-boards, generators for switch-boards, 
hotel and office annunciators, the Stevens top-contact 
telegraph key, and the Stabler individual call. Our 
files will be found, on reference, to contain a great many 
descriptions and illustrations of the apparatus enumerated 
above. THE ELECTRICAL WORLD of Oct, 20, 1883, gives 
full particulars, with cuts, of the Standard switch-board 
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Fig. 1. 


this page, in connection with our notices of the exhibi- 
tion, one such display of apparatus, Fig. 1, made by the 
well-known Standard Electrical Works, of Cincinnati. 
All who visited the Exhibition will at once recognize the 
view and bear witness to the fidelity of the artist’s work. 
The exhibit was tastefully upholstered, and the various 
productions of the Works were groupedon the walls and 
upon the floor in a manner that, while it pleased 





Fie. 2. STABLER CALL: SUBSCRIBER’S 


APPARATUS. = 





Fic. 8. STABLER CALL: CALLING INSTRUMENT. 


the eye; allowed also of an easy comprehension of 
the mechanism and principles of the apparatus sub- 
mitted'to public inspection. All the specialties of the 
Works were there, including the Painter patent ring-off 
magneto telephone bell; the McFall patent combination 
bell, Fig. 6; the Post patent combination bells; their latest 








extra territorial bells, Fig: 7, and extension belis; *Phila- | 


THE STANDARD ELECTRICAL aia s EXHIBIT. 


for fifty lines, with six sets of connecting strips for as 
many tables. The club switch-boards were good examples 
of artistic work and of mechanical as well as electrical in- 
genuity, rich in appearance, occupying little space, and 
convenient in operation; Fig. 5. We refer our readers 
to the number of this paper of which date is given, 
for a full and interesting description of the switch-board 
class of apparatus. In our issue of-March 8, 1884, isa four- 
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Fia. 4. STABLER CALLING APPARATUS COMPLETE. 


Page, profusely illustrated notice of the Stabler individual 
call-bell system, included in this exhibit. This system is 
the invention of Mr. J. P. Stabler, of Washington, D. C., 
and it seems to meet in a very ingenious and satisfactory 
way the difficulties attendant upon individual signaling. 
Briefly described the Stabler call allows the operator in 
charge to signal each subscriber on a given line individually, 
without any disturbance of the others, The principle of the 
call is that of step-by-step motion, The depression of one of 
the numbered keys arranged circularly on the face of tbe 
calling instrament causes an index hand iu the centre of 
the circle to move, step-by-step, until it points to the key 
that has been depressed. Simultaneously the index hands 
of the instruments of each of the subscribers have executed 





the like movement. In this situation the index hand in 
the station wanted completes a circuit through the bell, 
which, however, does not ring until the ‘‘ call-key” of the 
calling instrument is pushed down. None of the bells at 
the other stations being in circuit with the hands in this 
position, only the station wanted is called up. Thesystem 
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Fia. 5. THe CLUB SWITCHBOARD, 


includes some admirable devices for securing unison of 
action on the part of the index hands upon the various 
subscriber boxes, for connecting two subscribers on the 
same circuit, for working over lines of greatly varying resist- 
ance without change of adjustment, and for producing and 
controlling in the central office thecurrents required. The 
Stabler call ought to be one means of introducing cheaper 
telephone service. Figs. 2, 3 and 4 show the main parts. 








Fic. 7. ExtTRA-TERRITORIAL BELL. 


From these brief notes it will be gathered that the ex- 
hibit presented to view much that deserved the attention 
of telephonists in particular and electricians generally, It 
must be mentioned, too, that additional information was 
conveyed to the mind of the visitor, untutored or expert, 
by the assemblage on a table in the foreground of the ex- 
hibit of all the numerous parts of the magneto bell, 
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ELECTRICAL LINGO, 





It ia merely repeating 2 very old and much abused tru- 
ism to say that things of great import.ioce binge on mat- 
ters of very little apparent value. Some people try to dress 
the truism up in new garb, as when they say that had 
Cleopatra had a shorter nose than that she wore the course 
of the world’s history would have becn very different from 
what is recorjed. Sterne’s *‘ Tristram Shandy ” treats the 
speculation in one way, Whittier’s ‘* Maud Muller” in 
quite another, but under all forms and amid all variations 
the fundamental thought remains tle same, 

We publizh to-day a letter from the vigorous pen of Mr. 
Thos. D, Lockwood, on reading which it was impossible to 
avoid recalling the truism we hive referred to above. The 
circumstances are in themselves trivial. Last week we 
published a letter from Mr, Geo, W. Mansfield, who has 
been prominently connected with the Daft el: ctric rail- 
ways, making the suggestion that the man who runs the 
electroemotor should be called a *‘motoneer.”’ Mr. Mans- 
field did not write as theugh he felt specially proud of the 
newly-coined word, but said he had found it useful, 
thought it might become more useful in the near future, 

and pointed out that it had already found its way into 
a book entitled ‘‘ Wonders and Curiosities of the Railway.” 
Hereupon, Mr. Lockwood is aroused, and with a trenchant 
blade sallies forth to tight for the purity of the language 
he himself is wont to use so expressively. Mr. Lockwood 
is indignant that this coinage should become current and 
refuses to handle it; and, by chapter and verse from 
Webster, he shows up the iniquity in which Mr. Mansfield 
is aiding and abetting. 

Now, on the surface, a dispute over the word ‘“‘motoneer” 
is hardly worth entering upon, but we take it that Mr. 
Lockwood, like ourselves, sees a great deal hinging on this 
httle thing. At any rate, we seize the opportunity offered 
us of calling attention to the unsatisfactory state to-day of 
electrical nomenclature, technical and popular. That 
state will become more unsatisfactory in a very short 
time, as the applications of electricity are increasing every 
dar, and there is practically no central authority to pre- 
vent any man from using any “ lingo” that seems right in 
his own eyes. One cannot turn to any department of elec- 
tricity without finding new words of dubious origin and 
conflicting use. Mr. Lockwood stamps the heel of his en- 
ergetic contempt on “cablegram,” but that is not 
the only word in telegraphy that sets on edge 
the teeth of the children of motern cu'ture and 
scientific accuracy, In telephony, as Mr. Lock wood knows 
better almost than anybody else, a great many new words 
are coming up, an the succession of ‘‘electrophone,” 
“microphone,” “megaphone,” ‘“‘photophone,” ‘‘radia- 
phone,” ‘ audiphone,” and ‘‘aurophone,” lengthens with 
the sucoession of the years—to say nothing of the new 
names fitted to tha details of telephonis work. The elec- 
trical public hus now growa accustome! to “dynamo,” 
though it is not positively convinced whether the ‘ty” 
should be lung or short; and it accepts “magneto” with 


nonchalance. In electric lighting new words are increas- 
ing, and we haar the same lamp called *‘incandescent,” 
‘*incandescence,” and “glow.” In conaeotion with second- 
ary batteries, the words ‘‘storage” and “accumulator” enjoy 
frequent occurrence and utterance. And then comes a 
long list of such words as “‘insulite,” ‘‘bitite,” *‘kerite,” all 
being used for specialties, and familiar in electricians’ 
mouths as household words, 

In the formation, also, of a system of electrical units, 
there is another example of word coinage. We have all 
sorts of words derived from the names of illustrious men, 
but cut short or compounded as fancy or necessity dictates. 
Here crops up the difficulty, not alone of remembering the 
words, but of recalling their use and value. When Mr. 
Preece’s new unit, the “‘ watt,” was under discussion in the 
National Conference of Electricians, this growth of unitary 
nomenclature did not escape comment. Several of the 


should be checked, and one expressed the fear that, sooner 
or later, the list of units would become so extensive, 
minute and complex, that one would need a pocket vade 
mecum for reference. Nevertheless, one member wanted 
something that he would call a ‘“ Henry,” and probably 
others lay in wait with something else to be called a 
‘* Morse,” or an ‘‘ Edison,” or a ‘‘ Thomson.” 

It cannot be denied that the whole subject is in need of 
serious attention, but it ig not easy to name the authorities 
to whom one might look for decision on these philologic 
points, The power to render judgment might rest ina 
body like the late National Conference, or in the combined 
electrical societies of the civilized world. The delibera- 
tion with which the French Academy acts would never 
keep pace with the onrush of electrical science, and yet it 
would seem that a body of similar functions may sooner 
or later have to determine upon the reasons for existence 
that these new words can show. Yesterday it was ‘‘ dyna- 
mo,” to-day it is ‘“motoneer,” to-morrow it will be ‘‘radiaph- 
onist” or “‘ carboneer,” or ‘‘synchronous-multiplexer,” The 
charge is made against this country that slang is too freely 
adopted here and that new words are welcomed simply 
because they are novel, and despite their hybridity and 
barbarism. In some respects the charge is true, but with 
a new society, living under new conditions, and acquiring 
every day new implements of industry, how is the check 
on base word coinage to be applied and who is to enforce 
it? If the stock of old true coinage is sufficient, who will 
be capable of proving it to be so? And if the old coinage has 
to be melted down iu order that new true coins answering 
to new wants may be furnished, who will do the minting ? 
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PRIORITY IN PRINTING BY ELECTRICITY. 








A few weeks ago, we had occasion to make some reinarks 
on this page in regard to the priority of applying electricity 
to printing. We then said that the claim made by a weekly 
newspaper in a small town in this State, to be the first in 
the world to print by electricity, was without foundation, 
and we mentioned instances of earlier date. Up to the 
present time, however, the honor, if it be one, of being the 
Jirst to print a paper by electricity rests with Mr. Daven- 
port, to whom we have already attributed the achievement. 
It is stated specifically that on January 18th, 1840, the 
Electro-Magnet and Mechanics’ Intelligencer was published 
in this city by him, and was printed on a press worked by 
his electro-magnetic machine. We have tried to find copies 
of that paper, but have not yet succeeded in doing so. If 
apy of our readers are in possession of the evidence, we 
shall be glad to hear from them. A gentleman in Phila- 
delphia says that in one of the public libraries of that city 
there is a pamphlet about Davenport and his machine and 
speaking of prioting by electricity. We hope in time tu 
discover the pamphlet, asit would certainly be interesting 
to clear up the matter. 
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THE POPULARITY OF COPPER WIRE. 





One of the most evident and pronounced facts in con- 
nection with the leading electrical industries and appli- 
cations is the popularity now enjoyed by copper wire of 
one kind or another, For various reasons iron wire is not 
the great favorite it once was, and though there is still, 
wnd will continue to be, a great demand for it, copper wire 
is increasingly sought after and used by electricians. We 
have watched this development, going on in Europe not 
less than here, with considerable interest, and have 
now placed before our readers the first of a short 
series of articles covering the whole subject of overhead 
wires for telegraphy, telephony, electric lighting and the 
transmission of power. His study of the questions in. 
volved has enabled Mr. Wm. Maver, Jr., who contributes 
the articles to our pages, to give the electrical public some 
rew and valuable information. We think the articles 
will afford a very good idea of the processes of electrical 
wire manufacture in America, and furnish an explanation 
of the present tendency toward the wider use of copper. 
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FIGHTING FOR SUPREMACY DOWN SOUTH. 








Those who follow the course of telegraphic events are 
aware that, for some months past, the Wes ern Union 
Compavy and the Baltimor ' & Oaio Company have been 
actively thwarting each other’s plans and operations in 





Texas, We have from time to time published the details, 


members thought that the tendency to lengthen the list | 


from which we gather that the Western Union has been 
anxious to prevent its antagonist from gaining a substan- 
tial foothold in that portion of the country. A dispatch 
this week from New Ovleans reports a settlement of one 
attendant litigation, The suit involved the question of 
the condemnation of Morgan’s Louisiana & Texas Rail- 
road, between New Orleans and Vermilionville, for the 
new line of the Baltimore & Ohio Company, The case at 
Jast reached the jury, who have now awarded damages to 
the railroad company of $2,1 0. The amount asked for by 
the Western Union Company was a bLagatelle of $20,(00, 
and the railroad company modestly estimated at $40,000 
what it had to sell. The small sum now awarded has been 
paid into court, and the merry war goes on, 
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A PROSPEROUS BENEFIT ASSOCIATION. 


The annual meeting, election and dinner of the Teleg- 
raphers’ Mutual Benefit Association took place on the 
evening of the 19th inst., in this city, and were greatly 
enjoyed by the gentlemen present, many of whom had 
traveled hundreds of miles to participate. The sta- 
tistics submitted were of the most encouraging nature, 
and reflect great credit on the officers of the Association. 
This body, one of the oldest of its kind, has now paid out 
a quarter of a million dollars to the relatives of deceased 
members, and has, in round numbers, nearly three 
thousand names on its books of members in good standing. 
The showing is one of which telegraphers may well feel 
pleased with, 
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Electric Transmission of Power in Mines.* 








“Spy PROF. W. 8S. SCHULZ. 

The author deduces from the executed electrical trans. 
missions of power tabulated below that the maximum 
electrical efficiency of the receiving dynamo practically 
attainable is 50 per cent. of the transmitting motor : 
































Efficiency. 

oe oie d 

3 3 a 

ee oo ee ee Se 
NAME OF PIT. oo 4 2 @ 3 Fy 

8 Z. jo 5 5 : 

S. 4 S 8 5 : 

5 . . - 8 

La Fesgsnties, a 3% Metres. | P. c.| P.c. | P.c, 
near Rive-de- 
{ Hauling ‘ 

Sw. od tel 37.1 +. 1,500 50.0 37.0 30 
Thibaut. near | |machine. 

St. Etienne.. 5.0 vd 250 45.0 38.0 25 
Blansy ... . «..|- 17.0 “4 634 —_ 51:0? 30 
Zankerode.....| 14.7 Loco, 893 | 466? | 378? 30 
Zank+r.de... .| 5.0 Fan. 780 | 50.0 | 26.0?) .... 
St, Claude, near 

Blanzy... .... 8-10 6 900 - 








On this basis he compares the cost of electrical trans- 


mission of power with the actual cost of transmission by | 


compressed air and water applied to rock-drills aud coal- 


getting machines, locomotives, cable and rope-hauling’ 


machines, and ventilators, and finds the former moi ® 

costly than other methods, except where air is compressed 

by steam power without being cooled, and in the case of 

locomotives for haulage on levels. The comparative cost 

of such haulage in actual operation is given in the table: 
UNDERGROUND HAULAGE BY LOCOMOTIVES. 








Elec- 
Steam. Compressed air. tricity. 





Dornan | Cesson | Petan's | Mekar- | zanxe. 


pit. pic. systent. pi ..-% roe pit. 





Marks. Marks. | Marks. Marks. Marks. 


Cost of plant...) 32,000 32,000 13,006 20,000 16,000 
* a. d. a. a. a. 

Interest, etc., 

per ton-km. 0.264 0.091 0.490 0.502 0.276 
Cost of haulage 

per ton-km.. 0.372 0.316 0.736 0.841 0.680 
Total cost per 

ton-km........ 0.636 0.407 1.226 1.343 0.956 

Ton-kms. | Ton-kms. | Ton-kms. | Ton-ms. | Ton-kms. 

Daily work..... 488 1,421 106 159 235 


Metres. | Metres. | Metres. | Metres. | Metres. 
Length of yne.. 2,320 4,627 620 620 620 
Speed a | eee éann wae sone ware 

s jogms. ogms. ogms. ms. 
— of en- > ag 7” ” 


ye A 4,400 8,000 2,700 2.300 1,600 
Metres. | Metres. Metres. | Metres. Metres. 
Engine, height. 1.92 >, RRR ii’ 155 1.5 

* width.. 1.30 BA. Es siete 1,10 0.8 


























For the separate ventilation of a lateral drift of the 
Zankerode mine, a 40-inch Schiele fan is used, driven by a 
Siemens dynamo actuated by a Dolgorouki steam engine; 
the cost per 1,000 cubic metres is 0.27d., which is cheaper 


than transmission by compressed air only where a special, 


compressing plant for the small fan has to be put down. 
The author concludes that there is no field for electrical 
transmission in mining, special cases excepted, except for 
hauling on levels by locomotives, which could advantage- 

ously replace rope or cable — 


The T. M. B. A. “aneeal Meeting. 








The annual dinner and election of the Telegraphers’ 
Mutual Beuefit Association was held on the 19th inst. at 
D’Orville’s restaurant in the Washington Building, Bowl- 
ing Green, this city, James D. Reid, the founder and first 
president of the association, presided at the dinner. 
Among those present were W. H. Young, the Western 








* A paper read before the Institute of Civil Engineers. 
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Union manager at Washington; W.G. Jones, superintend- 
entof the Biliimore & Obio Telegraph Company at Philadel. 
phia; W. B. Gill, Western Union superintendent at Phila- 
delphia; J. M. McRubie, of Chicago; C. R. Tracy, of 
Wheeling; J. W. Dyer, R. J. Bloxham, of Baltimore; S. 
A. Duncan, of Pittsburg; G. D. Maize, of Philadelphia; J. 
W. Tillinghast, of Buffalo; P. L. Watson, of Brooklyn; G. 
G. Ward, superintendent of the Bennett-Mackay cable; J. 
L.. Edwards, Clarence Cary, 8. S. Garwood, Charles P. 
Bruch and M. H. Redding. Quite a number of telegraph- 
ere from Philadelphia, Chicago, Detroit and Buffalo were 
present. About 100 gentlemen sat down to dinner. 

A letter was read from Jay Gould, who said that. an im- 
portant engagement prevented him from being present, 
and Cyrus W. Field wrote that an out-of-town engagement 
compeiled him to decline the invitation, but that the asso- 





ciation bad his best wishes. Speeches were made by 
President A. R. Brewer, James D. Reid, ‘‘ Senator” 
Ives, T. C. Martin, Mr. Tinker of the Western 
Union, and others. A humorous recitation was given 
by T. F. Clark, and several selections were sung 
by the Manhattan Quartette. In his speech Presi- 
dent Brewer stated that there were at present 2,780 mem- 
bers in the association, which had paid to the families of 
deceased members $250,000 during the term of its ex- 
istence. The followiug officers were chosen for the ensuing 
year: A. R. Brewer, of New York, President; W. H. 
Young, of Washington, Vic’-President; Charles F. Bruch, 
of New York, Sec’y; W. H. Baker, Treasurer, and A. R. 
Brewer, J. Merrihew, W. B. Gill, Joseph Ubrig, C. Smith, 
W. H. Young, Joseph L. Edwards, W. H. Baker, und 
Charles P, Bruch, as the members of the Executive Com- 
mittee, 
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Early Telephonic Instruments at the Exhibition. 





About three months ago, as we duly noted at the time, 
Dr. Van der Weyde brought before the New York Electri- 
cal Society a number of telephonic instruments copied by 
himself after the original Reis designs of 1860, and of which 
he had given exhibitions at the Cooper Union as far back 
as 1869. Since we reported the proceedings of that meet- 
ing the instruments in question have received much atten- 

tion, They were recently to be seen at the Electrical Ex- 





hibition. Our English contemporary, the Electrical Re- 
view, has deemed it worth while to make illustrations of 
the instruments, and we therefore take the opportunity of 
reproducing them. The description is as follows : 

But the most interesting part of the exhibit—indeed one 
of the most interesting exhibits of the Exhibition, was 
the set of telephonic instruments invented by Prof. 
Van der Weyde, and exhibited by him at the Cooper 
Institute, New York, in 1869. His transmitter is very 
like those of the box form of Reis, only that he sub- 
stituted an india-rutber membrane for that of parch- 
ment and added an adjusting screw to regulate the 
pressure of the contact point, as seen in Fig. 2. We 
may mention that the instrument shown in Fig. 1 was 
made in 1868, from a description published in Kessler 
Pesko’s ‘Technical Physics,” issued in Vienna in 
1866, In 1869, the year following, Prof, Van der Weyde’s 





next attempted improvement on the Reis was effected 
(see Fig. 8). It related to the receiver and consiswd 
in substituting a bundle of thin wires of varying 
lengths instead of the solid bar, his idea being 
that he would thus avoid the dominant tone of 
the solid bar. It is evident, indeed Prof. Van der 
Weyde himself asserts, that he did not believe the trans- 
mis-ion of words to be possible, and therefore all his ex- 
periments on the subject of telephony were directed to the 
successful transmission of inarticulate sounds. His next 
attempt was (to quote his own words) “‘ to make use of the 
magnetic charge of one end of the bar by causing it to at- 
tract a button of iron,” which he attached to a spring, 
Finding, however, that the spring had a pitch of its own 
depending on the length and thickness of the spring sup- 
porting the iron button, his attention was again turned to 
vibrating plates, on which subjcct his first public lecture 
was delivered as far back as 1832. 

He soldered an iron button to the centre of a brass plate 
(Fig. 4), placed in front of an iron bar, surrounded with 
a coil, and this was the instrument used as a receiver at 
the lecture of January 8, 1869. In August, 1870, he reada 
paper before the American Association for the Advance- 
ment of Science which that year assembled at Troy, N. Y., 
the paper being entitled ‘‘ Further improvements in the 
method’ of transmitting musical melodies by telegrapb 
wire.” In the discussion which followed the reading of the 
paper, one or two of the members p-esent stated that they 
had obtained good results by placing a tinned iron plate in 
front of the poles of a horseshoe electro-magnet, and mep. 
tioned this as a well-known device ; and on arriving at home 
in September, 1870, he constructed the apparatus shown in 
Fig. 5, in which a tinned iron plate was used. The inventor 
states that when he experimented before the Polytechnic 
Club of the American Institute on January 7, 1869, several 
of the persons present stated that they heard distinctly the 
words of the song performed at the other end of the line 
Prof. Van der Weyde did not himself credit this, and as- 
cribed their impressions to imagination. 
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Talmage on Telephonic Tap. 





Negotiations touching the trial in the Rev. T. De Witt 
Talmage’s Tabernacle of Mr. Frank ©. Mason’s recent tele- 
phonic invention have been completed, and the work of 
perfecting the details of the experiment will be pushed on 





this week. It is expected that on Sunday, the 23d, the ap- 
paratus will be in readiness for the test. A wire will be con- 
nected with the Brooklyn Central Telephone Office, and 
from that point Talmage’s discourse will be served hot 
from the speaker’s mouth to numbers of people in Brooklyn 
and New York. The Sun says: 

Mr. Mason is the superintendent of the Brooklyn police 
telegraph. He has been studying his invention for some 
time, and making experiments at his home which have 
been very satisfactory. It is not a new transmitter he has 
made, but an adjustor to the common transmitter now in 
generaluse. The trouble with the common transmitter; 
has been that it could not be kept long in a delicate ad- 
justment. When very finely adjusted it would take up a 
few words and then become disarranged from the con- 
cussions of the sound waves. This caused it to buzz and 
rattle, making conversation impossible. Mr. Mason bas 
invented an appliance which not only makes it possible to 
adjust the platinum point more delicately toward the car- 
bon button, but when thus adjusted it is held firmly and 
securely. He has thrown transmitters that he bad so ad- 
justed, roughly about and found them unimpaired. 

‘*There is no pulpit in the Tabernacle,” he said, ‘‘so I 
shall be obliged to put the transmitter on the organ, back 
of the speaker. Whether the jarring of the heavy bass 
notes will throw it out of adjustment is something I am 
interested in testing. It does not make the least differ- 
ence whether the speaker talkg’ gt the instrument or away 
from it. Ifit holds its adjustment it will take up the 
sounds. I have rega'ded the invention more asa play- 
thing than anything else, ani have taken no steps toward 
having it patented’ I should prefer not to go into the de- 
tails of its mechanism, however, as what I shall do with it 
in the future depends upon how more extensive experi. 
ments turn out, If it succeeds in Dr. Talmage’s church it 
will be kept there permanently, and I suppose there will 
be nothing to prevent subscribers to the  tele- 
phone service having Dr. Talmage’s sermons on tap, 
just as they do their water and gas, There 
are several private lines from churches to houses, 
although I don’t know of any general experiment, 
such as the one we are contemplating. Mc. Beach of the 
Scientific American built, and he still maintains, a line at 
his own expense from his residence in Forty-second street, 


mitter used is the common kind, but it is placed under the 
pulpit, and the speaker talks more or l+ss directly into it 
I understand that it works very sat .sfactorily. Twoiovalid 
ladies living in First place here in Brooklyn havea line run- 
ning from their house to Dr. Ludlow’s Westminster 
Church in Clinton stre t and S-cond place, It works well 
I am told, the transmitter beinz, as in the case of Mr. 
Beach’s line, directly in front of the speaker. 

‘*T have the utmost confidence in long-distance tele 
phone circuits, and have no doubt that we might as well 
talk with Boston as with Harlem, The trouble is that com- 
panies will not go to the extra expense which the putting 
up of the right kind of wire demands. Tie wire should 
havea steel core to give it toughness, and over the steel 
should be a copper covering to serve as a conductor. This 
is, of course, expensive. I have talked with perfect ease 
from New York to Cleveland, Obio.” 
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Electric Lighting in Railroad Cars. 


We note statements in the New England papers that in- 
dicate the successful opening here of another field for 
electric lighting, one that has been the subject of much 
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discussion and experiment among practical electricians. 
We refer to the lighting a few days. or evenings, since, of 
acar on the Providence and Hyde Purk line, by electric 
light. Twelve incandesceat lamps, of about 12 candle- 
power each, furnished an illumination delightfully satis- 
factory to the passéngers and in every way surpassing oil 
or gas light. 

Four batteries of six cells each, carried in the car, sup- 
plied the current for the lamps, which were of the Wood- 
house and Rawson patent. The bichromate battery in- 
vented by M. Trouvé, who is the originator of many other 
electrical appliances, is a wooden trough enclosing several 
ebonite cells, in each of which are one zinc and two carbon 
elements, and these are connected by movable clamps and 
attached to a windlass which lowers or rais s them into or 
from the exciting solution as the intensity of the current 
may require. By several new anJ ingenious (levices, pro- 
vision is made for the proper performance of details and 
the easy management of the whole battery. An india- 
rubber covered sp'ndle supports the e'ements and the zincs 
are notched at the top to facilitate their handling and 
rapid arrangement. 

Besides the many highly important purposes to which 
M. Trouvé has appli d electricity, such as motors for every- 
day use and comparatively light work, the adaptation of 








Fig. 5. 


the electric light to the use of surgeons in uterine and 
rectal examinations, etc., etc., 1t is to his ingenuity that 
the theatrical and ball-going community are in lebted for 
the small battery, capable of being easily carried about the 
person, whereby articles of jewelry, containing a small in- 
candescent Iamp, may be made to blaze with ten times 
the dazzling power of the breast-ornament of a minstrel- 
show’s ‘‘end man.” Such jewelry has already been used 
in London society, and by t esylphs of the ballet; and its 
effect is certainly most brilliant. In THe ELECTRICAL 
Wor .p of August 9, 1884, we published a full-column no- 
tice of this application of the electric light, and gave sev- 
eral illustrations of the new idea, 

The Domestic Electric Light and Power Company, of 
Boston, have control in this couniry of M. Trouvé’s inven- 
tions, and are pushing them most energetically ; they are 
now engaged in manufacturing a portable electric lamp, in 
the base of which is placed the small battery supplying 





New York, to Henry Ward Beecher’s church, The trans- 
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Overhead Telegraph Wire. 





BY WM. MAVER, JR, 





Part I. 

The recent adoption by several of the leading telegraph 
and telephone companies of hard-drawn copper wire as an 
overhead conductor, has led to numerous inquiries as to 
the particular nature of this material and its advantages 
over iron for that purpose; and as to the meaning of sev- 
eral of the technical terms used in referring thereto, such 
as tensile strength, elongation, etc. 

In view of the interest thus generated I shall attempt in 
the following article to give a detailed description of the 
manufacture of iron and copper wires, the advantages 
which they respectively possess, and the methods of testing 
telegraph wire, not only mechanically but electrically, be- 
fore its delivery to the purchaser. 

If it shall come about that copper wire shall be exten- 
sively used to replace iron as an overhead telegraph wire— 
and in the opinion of many well qualified tu make the as- 
sertion, such will eventually be the case,—it will but fur- 
nish another instance of history repeating itself; for the 
first wires built by Morse between Baltimore and Washing- 
ton were No, 14 copper wires. 

According to Mr. James D. Reid, in his excellent. book 
on ‘* The Telegraph in America,” copper wire for telegraph 
purposes in those days was looked upon as anything but a 
success, The wires were continually breaking, drawing 
out and attenuating ; and as a conductor it was not thought 
to be the ideal telegraph wire, But in the light of past 
events it is not so much to be wondered at that the wires 
did not work satisfactorily as that they worked at all. In 
some cases the wires were simply strung over trees, and 
the best insulation that was given them consisted of a coat- 
ing of pitch and tar. A notch was made in the pole, into 
which the wires, covered only with a piece of cloth satu- 
rated with the same insulating substance, were placed. A 
board was then nailed over the wire to keep out the rain. 


A sample of another insulator is shown in Fig. 1. It 
consisted of 2 plates of glass, between which the wires were 
placed, and over this a board cover. 

Fifteen poles to the mile were allotted, with a view of 
lessening the total leakage of the electric current at the 
poles, Thirty poles to the mile are not now considered 
any too many, 

_Fifteen poles to the mile gives a span of about 350 feet 
between poles. It is therefore not surprising that sleet 
storms played havoc with wire strung in this fashion; 
stretching, sagging and breaking it. Consequently, when 
Mr. Reid, haying on one occasion run short of. copper wire 
with which to repair a break, made the discovery that sig- 
nals could actually be sent through iron wire, it was the 
cue for an immediate replacement of the copper by iron 
wire, and what remained of the former was sold as old 
copper. 

Since then, until within a very short time, iron wire has 
held almost undisputed sway as an overhead wire in this 
country. 

The first important inroad into its domain was made 
some years ago by a compound wire composed of a steel 
centre with a copper covering. 

This compound wire was not very successful, however, 
as it was found that wherever the copper covering became 
stripped or cracked and moisture thus obtained entrance 
between the two wires, an electrolytic auction was set up 
which impaired the wire. The size of this compound wire 
was about No. 4 or No. 5 gauge. 

The next important attempt at a compound wire was 
that used by the Postal Telegraph Company between New 
York and Chicago. 

This wire also had a steel centre, and the copper cover- 
ing was placed on the steel by an electroplating process, 
by means of which process it was hoped that a closer ad- 
herence would be preserved between the metals, and the 
liability of the copper covering to crack or strip thus be ob- 
viated—an expectation which has been in a measure real- 
ized. The gauge of this wire is No. 4. Its resistance is 
about 1.7 ohm per mile. 

The Bell Telephone Company is now experimenting with 
a metallic circuit composed of No. 12 hard-drawn copper 
wire between New York and Boston. and'the’results so far 
attained have been, I am assured, highly satisfactory, so 
much so that it is contemplated to build a similar metallic 
circuit between New York and Philadelphia. 

The Baltimore & Ohio Telegraph Company has now in 
successful operation about 4,000 miles of No, 14 hard-drawn 
copper wire, and it is understood that this fast-growing 
company intends making a much more extensive use of 
this metal as a line wire, than has hitherto been essayed 
by any other company in this country; and it is an 
open secret that other companies are only awaiting 
successful results from the experiments of the above 
mentioned enterprising people, before building new wires 
of this material, or even replacing some of their old 
iron wires with it. For it is generally admitted that hard- 
drawn copper wire is at present undergoing a trial, and 
one which is being watched with the greatest interest by 
all concerned. 

At least one scientific gentleman of prominence in elec- 
trical circles has staked his professional opinion on the 
prediction that it will prove a failure; but on the other 
hand, other gentlemen of equal renown have expressed 


the opinion that with proper treatment in the factory and 
in constructivn if should be a success. 

The fact, however, that hard-drawn copper wire is now 
undergoing a trial, and that so much depends upon its suc- 
cess, a8 we shall see,.is nerving every one connected with 
it, both in its manufacture and its erection on the poles, to 
do their best, and this will have the good effect, at least, of 
insuring it a fair and intelligent trial, the results of which 
will perhaps settle the question as to its fitness as an over- 
head telegraph wire. 

In the face of these facts it is not surprising that in- 
quiries should be made for information concerning this 
subject. 

As every one k nows, the principal requisites for a tele- 
graph wire (and by that term I wish to be understood in 
this article as referring to overhead wires) are low resist- 
ance, high tensile strength or breaking strain, ductility, 
with a high percentage of elongation, and cheapness. 

With low resistance we get a greater strength of current 
from a given battery on a givenlength of wire. High ten- 
sile strength insures the wire against breaking, unless 
from some unusual cause; ductility is an excellent adjunct 
of high tensile strength when the two qualities can be com- 
bined; and a high percentage of elongation gives a good 
margin for the strains caused by the variations of tempera- 
ture+sleet storms, etc. 

Of course, so far as conductivity is concerned, there is 
no question as to which metal—copper or iron—should be 
chosen, copper offering a resistance to the electric current 
of about 1 to 7 as compared with iron; but the advantages 
of. tensile strength combined with ductility and elongation 
have heretofore all been on.the side of iron. 

By tensile strength is,meant the strain which anything 
will sustain without breaking. 

For example, if I should hold in my hand one end of a 
hempen cord and to the other end should add pound after 
pound of weight until the cord breaks at, say, 20 pounds 
weight, then the tensile strength, or breaking strain, of 
the cord is 20 pounds. 

By ductility is meant the flexibility of the wire, for in- 
stance the number of times it may be bent backwards and 
forwards or twisted until it breaks, 

By elongation is meant the stretching qualities of a 
wire, as when it is said an iron wire should stretch 18 per 
cent. of its length without breaking. 

Now, it is well known that iron is a much harder and 
stronger metal than copper, so that a piece of the former, 
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of an equal thickness with a piece of copper will, with an 
equal degree of ductility, have a much higher tensile 
strength than the copper. 

As a rule, the higher the tensile strength of a metal is 
made the less ductility and elongating qualities does it pos- 
sess; in other words, the nearer does it approach brittleness. 

Thus, a piece of copper wire, No. 14 gauge, having a 
tensile strength of, say, 300 pounds, will scarcely stand 
being bent back on itself more than seven or eight times. 
If the same wireshould he given a tensile strength of 370 
or 390-pounds, it will, in some cases, have become so brittle 
as almost to break at the first bend, 

An iron wire of the same size could be given a tensile 
strength of about 510 pounds and yet stand more twists 
and bends than the copper wire of less strength. 

There is no real necessity, however, that either metal 
should be given as high a tensile strength as the above, it 
having been fairly well established that a wire which will 
sustain two and one-half times its own weight per mile, is 
amply sufficient for all practical requirements. Therefore, 
as the weight of No. 14 copper wire is 110 pounds per mile, 
and iron of the same gauge 97 pounds per mile, the tensile 
strength of copper need not rise above 275 pounds, and 
iron 152 pounds, and it is quite probable that at least 
in the case of copper it may transpire that even this figure 
is really higher than is absolutely necessary. 

For, assuming that there are about 30 telegraph poles 
per mile, it follows that the actual weight of itself that 
copper has to sustain between each pole is somewhat less 
than 34 pounds. Between that and 275 pounds is a very 
large margin for the pressure of wind, wet snow or sleet, 
on the wire. 

There is, however, as already said, another property of 
metals which has to be taken into consideration in this 
relation, and that is, elongation; in other words, the 
stretching qualities of a wire, and this quality also de- 
creases as the teusile strength rises, 

In soft copper this feature of elongation is quite marked 
and it has the detriment that when it has been stretched 
it does not resume its former length, at least not to the 
same extent as does iron under similar circumstances, 

As an instance of this I may state that this very fact is 
considered a serious impediment to the use of copper 
in cables which are intended for submersion in very great 
depths, inasmuch as should it become necessary to raise 





such a cable to repair it, the strainon the cable is so great 





that it stretches, and when the strain is removed the iron 
and gutta percha being of a comparatively elastic nature 
resume their normal positions, while the copper does not, 
and it is thus bunched up, as it were, at places in the cable 
and thereby runs a chance of causing a serious fault by 
connecting with the armor of thecable. 

Again, where soft copper -wire might be used on the 
same poles with iron wires it is also likely that in time 
they would sag and perhaps in consequence cross with the 
iron wires, which would not have sagged to an equal ex- 
tent. Butin hard-drawn copper wire the elongation is 
reduced to from 2 to 4 per cent., which as compared with 
iron wire is quite low, the latter running up to 14 and 18 
per cent., yet taking the average. for hard-drawn copper 
wire as 8 per cent., and assuming that there are 176 feet 


between poles, this would leave a margin of about 5 feet 


for elongation. 

Another point, perhaps the chief point that has been 
urged against the use of copper wire asa telegraph wire, 
is that, on account of its value as a metal, it would be ex- 
posed in remote places to the risk of being cut and stolen, 
a result which is, in these days, probably more fancied 
than real. It isa fact, however, that in many parts of 
Europe where a large-sized copper wire was formerly used, 
it was frequently carried off by dishonest people. 

In the foregoing the advantages are mostly in favor of 
iron, but if it can be shown, practically, that copper can 
be made sufficiently strong to ‘‘stand up” against the 
elements equally well witb iron, and that is the principal 
point of issue in the experiments now going on, there is 
hardly any doubt as to the ultimate adoption of -copper 
wire as an overhead telegraph wire for the following 
reasons : 

Copper is much more durable than iron when exposed 
to the action of the atmosphere. 

It is so much better a conductor than iron that there is 
hardly room for comparison between the metals on that 
point. 

A copper wire having a diameter of 83 thousandths of 
an inch, equal to No. 14 Birmingham wire gauge, will offer 
but little more resistance to the passage of the electric 
current than an iron wire having a diameter of 220 thou- 
sandths ofan inch (equal to No. 5 gauge). 


This fact offers many advantages, both electrical and 


otherwise. 

For instance, it is well known that the electrostatic 
capacity of a wire has a great bearing on the successful 
working of automatic and multiplex systems, and the 
greater the electrostatic capacity of a wire the greater the 
detrimental effect ensuing to those systems. 

It is equally well known that, other things being equal, the 
electrostatic capacity of a wire increases with the size of 
the wire; consequently the copper wire possesses a decided 
advantage over iron in this respect. 

As it is thus possible to get equal conductivity from a 
copper wire, weighing 110 pounds to the mile, to that from 
an iron wire weighing 670 pounds, it might be feasible, in 
the event of the general adoption of copper wire, to use 
smaller and less expensive poles, cross arms and insulators, 

Again, when a break of any magnitude occurs on a line 
requiring the renewal of a portion of an iron wire line, it is 
necessary that the lineman should hire a horse and wagon 
to carry the iron wire to the scene of the break, whereas he 
could easily carry sufficient copper wire of the above gauge 
on his shoulder for the purpose, One item of economy. 

It is true that the first cost of copper, weight for weight, 
is much greater than that of iron, the price of copper wire 
being, I believe, about 20 cents per pound, while iron is 
about 41¢ to 6 cents, according to the gauge, the smallest 
wire being the dearest, owing to the greater amount of 
work required upon it; but when the greater durability of 
copper is taken into consideration, as well as the fact that 
even when copper wire becomes useless for telegraphic 
purposes, it still possesses an intrinsic value, while old gal- 
vanized iron is quite worthless, its economy is yet more 
palpable. 

Indeed, when it is considered that an iron wire, to equal 
a copper wire in point of conductivity, must weigh, as 
already stated, about five times as much as the latter, it 
brings the first cost nearly even, if not slightly in favor of 
copper. 

Another advantage which might well be claimed for 
copper wire is that with equal conductivity it will gene- 
rally operate more satisfactorily in all kinds of weather, 
and especially in wet weather, than iron wire, for the 
reason that in wet weather each pole becomes, to a greater 
or less degree, a path by which the current escapes to the 
ground; and the amourt so diverted will be in proportion 
to the relative conductivity of the wet insulators and poles, 
and the wire itself. But as an iron wire, to possess the 
same conductivity as a copper wire, must be much larger, 
a much larger surface of the iron wire is therefore pre- 
sented to the insulator than by the copper wire, and con- 
sequently a larger proportion of current follows the pole to 
the earth from the iron wire than from the much smaller 
copper wire. 

In view therefore of the many points in which copper 
wire is so superior for telegraphic purposes, it appears 
rather surprising that iron has so long held almost undis- 
puted possession of the poles, 


This may, however, I think, be accounted for in various - ’ 
ways. For instance, in the early days of telegraphy it is 
yuiie possible that the copper wire furnished Morse = 
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was altogether unsuitable for the purpose to which it 
had been put; which is not at all to be wondered at. 
Electric telegraphy was at that time an experiment, and 
it was not to be expected that the wire then produced 
could have been manufactured with any distinct under- 
standing as to what would be required of it. The his- 
torians of those days tellus the wire was unannealed, and 
it is fairly assumable that the first copper wire had a very 
low tensile strength, which, with the manner of its 
erection on the poles, etc., doubtless tended strongly to 
breakages. 

This with the high price of copper probably created a 
deep rooted prejudice against that metal regarding its use 
as an overhead telegraph wire. 

But apart from the above there is no question that iron 
wire was quite equal to the requirements of the telegraph 
service for the first twenty or thirty years of its existence 
when only single Morse wires of No. 8 and 9 gauge were 
used. It was when multiplex and fast automatic systems 
came into vogue and demands arose for betier conductors 
that the question of again using copper for that purpose 
began to be mooted in earnest, and the development of the 
vast mines of almost pure copper in the Lake Superior 
regions added zest to the idea. 

In the meantime, to meet the needs of the service, the 
size of the iron wires was being rapidly increased until 
thousands of miles of No. 4 iron were put into operation. 


-_ 





Mechanical Wire Testing Apparatus at the Exhibition. 





At the Electrical Exhibition recently held in Philadelphia 
was shown a Multiple Wire Tester, Stretcher and Straight- 
ener, manufactured at the Philadelphia Scale and Testing 
Machine Works, Riehle Brothers, proprietors. 

This machine was built for the Trenton Iron and Steel 
Company, of New Jersey. We are glad to place before 
our readers an illustration and description of that useful 
apparatus. The question of the strength of wire is one 
interesting to every electrician. The tester consists of a 
weighing mechanism (seen on the left, with a capacity of 
4,000 pounds), two single or alternating pumps, a hydraulic 
jack, a patented three-way valve, and a rising and falling 
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time. The accumulator is so arranged as to overflow when 
it comes to its maximum height. The machine can be 
adapted to stretching and straightening wires in lengths to 
a given amount. The weight on the scale and that on the 
accumulator is made to currespond, so that wires of a cer- 
ttain number or size can be quickly tested in quantities 
under exactly the same conditions, with only the move- 
ment of the lever. 

Electricians are very well aware of the importance of 
having wire good in mechanical qualities, that is, a wire 
that with a high percentage of conductivity has great ten- 
sile strength and ductility. Many of them who visited the 
Exhibition were therefore interested in the operation of 
this machine and its fellows, shown by the same firm, 
But the importance of a machine of this kind is not fully 
appreciated at first. Wire is coming more generally into 
use daily, not alone in electrical applications but in every 
field of industry. Thus other uses are found for the ma- 
chine. For instance, it is necessary in baling hay or like 
substances that the wire should not stretch. Otherwise 
it would allow the bales to increase in bulk, and serious 
accidents might follow if the bales, when packed in ware- 
houses or shipholds, absorbed moisture and, being unhin- 
dered by the wire, swelled to such an extent as to bulge 
the walls‘or the sides of the vessel. By the use of this 
machine the wire can be stretched judiciously, just enough 
to take the elasticity out of it, but not enough to impair its 
strength. 

The firm manufacture testing machines of all sizes and 
descriptions, of which particulars can be obtained from 
them in the usual way. 
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Underground Wires Discussed in Boston. 





The regular meeting of the Boston Society of Arts was 
held at the Institute of Technology, on Nov. 13, Prof. 
Charles R. Cross presiding. The paper of the evening, on 
‘Underground Telegraph Wires,” wag read by Dr. W. W. 
Jacques, electrician of the Bell Telephone Company. Dr. 
Jacques stated that the problem was by no means a new 
one, as the original Morse telegraph line was commenced 








as an underground wire, and was elevated only when mois- 
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80,000, conversation will be impossible.” A description of 
the two cables recently laid in Boston by the Bell Tele- 
phone Company was given, and the surprising statement 
made that more underground wires existed in Boston than 
in all European cities, except Paris, combined. 

At the conclusion of the paper, Prof. Cross called upon 
Prof. A. E. Dolbear, of Tufts, who stated that his experi- 
ence in underground telephony corroborated all that Dr. 
Jacques had said, and that the law given by the latter was 
of great interest and value. In the present state of tele- 
phonic knowledge it is impossible to present a good com- 
mercial system which shall depend entirely upon under- 
ground cable lines. Prof. Cross gave an account of aseries 
of tests conducted by himself during the summer on the 
experimental cable of the Bell Telephone Company. 





The Disruptive Discharges from the Holtz Machine. 





M. Jamin lately presented to the Paris Academy of 
Science a paper on this subject, by the Abbé Maze, of 
which the following is the substance: When a Holtz ma- 
chine is employed, the exciter of which is so constructed 
that the spark may be drawn, at will, to the right or left 
of the axis of the apparatus, it is found that the position 
to be given to the movable part of this exciter is far from 
being a matter of indifference. Thus, if the movable part 
be left complete with its balls and its condenser ; if, be- 
sides, such a position be given to the two movable branches 
that the ball which disengages the positive electricity be 
nearer its condenser than the other is from its condenser ; 
in a word, if symmetry be broken by carrying the open- 
ing of the balls from the positive side, there will be ob- 
tained, with a mean distance between the two, two nar- 
row brush discharges of unequal length, the larger corre- 
sponding with the positive pole. These brush discharges 
do not unite, but produce slight dull detonations. If, 
without in any way modifying the rest of the machine, 
the side of the opening be changed, so that the positive con- 
ductor be the longer, the phenomena become quite changed. 

It is nolonger possible, whatever be the distance be- 
tween the balls, to obtain detonating discharges, but 
always the ordinary crackling spark. The absence of 





accumulator. The weighing end of the machine placed hor- 
izontally and secured by bolts to a foundation is accurate, 
and will weigh the strain on one to six wires at a, time. It 
is provided with self-adjusting grips to take in wires from 
No. 10 to No. 16, and hold them firmly. It can be adapted 
to take in a larger or smaller range of numbers when de- 
sired. There is aset of gripping appliances at both ends, 
and io the present instance they are 90 feet apart—one set 
at the scale end, and the other secured to head of piston. 
The jack is 5 feet in length and lined with brass ; its out- 
side diameter is 314 inches ; its inside diameter 244 inches. 
Like the scale end, it is firmly bolted down to its founda- 
tions., The plunger has a stroke of 4 feet. It is supported 
and guided by three guides, the top one being a straight 
tube running on turned rollers. A three-way valve con- 
trols the movements of the jack and accumulator, 
and supplies water to the jack by a lever. When the 
lever is raised, the water is forced into the larger area 
of the jack, causing the plunger to move backward and 
bring a strain on to the wires of other specimens ; when 
the lever is lowered, the water in the larger area of the 
jack only returns to the reservoir of the pump (to be used 
again). Now, without changing the position of the lever, 
the plunger will return automatically, without weight or 
counter-balance, with a steady, smooth and uniform mo- 
tion. The pump has a slow motion—60 revolutions per 
minute. It has two single-action pistons, and the valves 
are so simple and readily accessible that an ordinary me- 
Chanic can examine and repair, when necessary, in a-short 
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ture was found to completely forbid its working. The 
introduction of gutta percha again brought the subject to 
public attention, but the great expense and difficulties of 
underground telegraphy have never been completely over- 
come. A description of the different European systems in 
use since 1852 followed, that of Paris being especially note- 
worthy, from the fact that all the wires of the city are laid 
underground, the vast system of sewers presenting advan- 
tages not possessed by any other city. The cables are sup- 
ported by hooks on the walls of the sewers, which are of 
great size, so that any break in the connections can be 
easily remedied. A great enemy of all underground sys- 
tems is water, an enemy which is not always repulsed by 
the use of gutta percha, since coal gas, vegetable growth 
and other agencies seriously affect that substance. How 
to avoid induction currents has always been the most 
puzzling problem, answered, unsatisfactorily as regards 
expense, by the employment of complete metallic circuits 
in the cables, instead of earth connections, From a table 
giving the results of a great number of experiments, made 
by himself on the various European systems, Dr. Jacques 
has deduced the following empirical law, which promises 
to be of importance in the practical construction of under- 
ground lines: ‘If the product of the total capacity in 
microfarads multiplied by the total resistance in ohms of 
an underground telephone line be less than 18,000, conver- 
sation can be carried on over the line with perfect ease. If 
the product be over 18,000 and less than 30,000, conversation 








will be difficult, though possible, Ifthe product be over 


symmetry may also be demonstrated by removing the 
ball of the positive pole. If, in that case, the interception 
be on the side of the negative pole, the discharge will at- 
tain at most half the preceding length. If the ball of the 
negative pole be removed, the influence of symmetry will 
not be so manifest. These experiments may be repeated 
after removing the condensers, when the phenomena are 
generally of the same order as in the former case, but 
much less intense. Besides, it is not only optical phe- 
nomena which prove the importance of the question of 
symmetry, mechanical facts lead to the same conclusion, 
In fact, if, after having deprived the exciter of its balls, a 
strip of paper 10 centimetres by 20 centimetres be sus- 
pended between the points, with the opening on the side 
of the positive pole, the paper will be strongly repelled by 
the negative pole ; but, on the other hand, if the interrup- 
tion take place on the negative side, the paper will be re- 
pelled by the positive pole. 

This experiment succeeds with or without the conden- 
sers; but the result is more strongly marked when they 
are suppressed. It is worthy of remark that if the branches 
of the exciter are placed symmetrically with respect to 
the axis of the machine, repulsion is manifested by the 
positive pole when Leyden jars are used, and by the nega- 
tive pole without them. In conclusion, the Abbé Maze re- 
marks that he has confined himself to simply stating facts, 
without formulating any theory; but he considers that the 
causes of the phenomena observed are to be sought in a 
reciprocal induction of the various parts of the machine, 
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An Analytical and Systematic Method of Inventing. 
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BY EDWARD P. THOMPSON, M. E. 


The idea comes first, then the thinking, and finally the 
new product of the mind, whole and complete in the shape 
of aninvention. But how did the idea come? It is often 
exclaimed, upon hearing of a new and simple invention : 
“Tf I had only thought of it!’ This remark seems to mean, 
when analyzed, that if the idea had only occurred it would 
have needed very little exercise of the brain and little 
knowledge to develop it into a material device. Some 
attribute the creation of the idea to genius. This is right, 
provided it is remembered to apply the right definition to 
the word. I do not now intend to enter into definitions, nor 
to review any of the theories on the creation of ideas, but 
to offer distinct and exhaustive directions concerning how 
to invent. i 

In literature, new ideas come into the mind only when 
it is in an active state. The best ideas have come when the 
mind has searched for them in an analytical, progressive 
or inductive manner. 

Composition in literature has been common to mankind 
from the beginning of history. Inventions to meet neces- 
sities of life have been numerous only of late. In the 
former department, men have learned to proceed accord- 
ing to predetermined thought, while in the latter, ideas 
have been attributed almost entirely to accident. In this 
article it is desired to overcome this false notion of acci- 

dental invention and to establish general rules, which, if 
studied with diligence, will lead present inventors to multi- 
ply the number of their inventions, and those who desire 
to invent to satisfy their longing. 

In the course of human events and from the growth of 
civilization, men ask for more and more inventions, be- 
cause each invention necessitates auxiliary inventions. 
For instance, the telephone, which is a success, needs the 
invention of an effective conductor which will not permit 
of induction from adjacent currents; the dynamo needs a 
commutator that, if ut all, will spark only in case of an 
accident; the telegraph needed, and finally has obtained, 
means whereby two or more messages may be transmitted 
simultaneously; all electrical inventions demand increased 
quantities of copper wire, which naturally requires newly 
invented machinery with which to make the wire, 

Therefore different a likely to, and frequently 
do, invent the same thing at tie same time. Each decides 
to apply for a patent, and an interference case ensues, 
when it becomes necessary to prove priority of in- 
ventions. Often the true inventor has no written 
record for direct evidence. It cannot be too» strongly 
recommended, that he keep in a book, devoted to 
the purpose, descriptions, with rough .skctches of his 

nventions, and have the contents duly dated, signed 
and witnessed. This will avoid the risk involved in 
describing the invention to acquaintances who may after- 
wards act as witnesses. This latter method of establish- 
ing evidence incurs the risk of losing the ownership of 
the invention by its becoming publicly known, and likely 
to be stolen. The former method is preferable, because it 
is only necessary to have the signature witnessed and not 
the invention. This point is emphasized, it being as im- 
portant to know how to keep an invention as it is to know 
how to mike it. 

Every inventor, whether consciously or unintentionally, 
proceeds to make an invention according to the following 
rules, which have carefully been deduced from observa- 
tions of the experience of inventors. 


Negative Rules. 


1, An inventor need not be generally educated. 

2. Heneed not be practically interested in the depart- 
ment in which he intends to invent. 

8. He need not be acquainted with present patents. 

4, He need not be acquainted with facts in chemistry or 
physics, 

These negative rules are likely to be severely criticised; 
but let inventors speak for themselves and let not the 
theoretical philosopher spend the time in wondering 
why it is not requisite for an inventor to be a well- 
informed man. Scientific education is an advantage, 
and in. all scientific professions it is absolutely necessary; 
but hundreds of inventors exist and succeed who show 
by their example the truth of the above rules, There is 
one thing, however, he must know or learn, and without 
which it is hopeless for him to try to invent ; and that is a 
knowledge of the principles involved in the department of 
industry or science in which he intends to invent. 

All principles which he has learned or may pick 
up-here and there are useful. The necessity of the 
possession of principles will be apparent if it be borne in 
mind that all inventions are applications of principles. 
If one does not know the principles, then how can he apply 
them? Some inventors, upon hearing of a principle new 
to them, and especially upon discovery of a new principle, 
immediately set to work to apply it to some new and use- 
ful and original invention, To show how to apply prin- 
ciples is undertaken in the following rules, which, how- 
ever, will be valuable only according:@*the diligence with 
which the rules, as well as the principles, are applied. 

Before considering the rules, notice the difference be- 
tween a principle and a fact.. A principle is a general law 


comprehending or including many subordinate facts; a 
fact is the event, or something which has actually trans- 


pired. To know one principle is to know a multitude of 
facts. Conductors are heated by the electric current, is a 
principle. A platinum wire has been used by the electric 
current, 18 a fact, 

A device for hatching chickens, game, etc., and consist- 
ing of a coil of wire within a box containing the egg or 
eggs, said wire being heated by the electric current, is an 
application of a pringiple, and is, therefore, an invention, 
and as far as I know itis new, being simply an application 
which I invented for the purpose of illustration. 

Positive Rules, 

1. Choose a department of industry or art in which you 
desire to invent ; for example, electricity. 

2. Choose a sub-subject ; e. g., electrical meter. 

8. Write down in a book all the principles which you 

can think of and which show in themselves any possibility 
of application to the sub-subject. Write them in a book, 
as they may not only be valuable for the particular sub- 
subject in hand, but also fur certain other sub-subjects. 
Below are given principles, classified into chemical and 
physical, and probably applicable by such as desire to turn 
their thoughts to them. Scme of these principles have 
already been applied and some have been applied in such a 
different and strikingly original manner that there is, no 
doubt, room to apply each principle repeatedly to new in- 
ventions. Some are not known to have been applied at all 
as yet. 
Principles may be stated as effects, e. g., the effect of the 
electric current is the heating of conductors, An effect of 
heat is the expansion of metals, etc., and therefore the 
word effect will hereafter be used, Since it allows the prin- 
ciple to be stated in a préferable light for the present pur- 
pose. The principles, or effects, will be found in the next 
rule. 

4. Answer to yourself by Jong and continued thinking 
the question: ‘‘ What is the object of the invention ?” 
Consider this question, not five minutes, but several days. 
Thiok, think, think, until you not only know what is the 
definition of the device, but also just what the device is in- 
tended to accomplish. The thoughts are likely to occur in 
the following progressive order: 

a. An electrical meter is a device for measuring electri- 
cal energy. 

b. Electrical energy is resolved into three components 

—current, electromotive force and time. 

c. The meter is to measure and register the currents, 

electromotive force and time. 

d, If the current and electromotive force are constant it 

is only necessary to register their duration, 

e. If the current is constant it is only necessary to regis- 

ter the variable electromotive forces and their individual 

durations, 

f. If the E. M, F. is constant it is only necessary to 

register the variable currents and their individual dura- 

tions. 

g. If the current produces effects it is only necessary to 

measure the effects, ~~ . 

h. The effect is either chemical or mechanical. 

The chemical effects are numerous, but not all have 

been discovered. The same thing may be said concerning 

the mechanical effects. Some chemical effects of the 

electrical current are deposition of metals, discoloring or 

coloring of liquids, liberation of gases, absorption of gases, 

marking of lines by contact of two chemicals, formation of 
precipitates, solution of precipitates or metals, oxidation 

of metals, the explosion of gases. 

Some mechanical effects of the electric current are 

increase of weight by deposi'ion of metals or precipitates; 
increase of specific gravity; decrease of weight or of 

specific gravity; increage or decrease of pressure by absorp- 
tion or liberation of gases; the lifting of a weight by the 
force of increase of weight or specific gravity; the rotation 

of wheeis, operation of levers, etc., the operation cf the 
same by the force a by the increase of weight or 
specific gravity; the difference of level of a liquid by the 
variation of specific gravity or weight; the raising or 
lowering of a column of mercury or other liquid by the 
increase or decrease of weight or specific gravity, 
or by the liberation or absorption of guases, the 

rising of the mercury, making, alternately, electrical 

contact to close the current which runs the index hands 
on the dial plates; the increase or decrease of pressure 
produced by liberation or absorption of gases, lifting or 
lowering a vessel inverted over a liquid and employing the 
force of motion of said vessel; the alternate increase or 
decrease of weight, specific gravity or pressure; the vibra- 
tion of a pendulum by the increase or deerease or alternate 
increase and decrease ‘of weight, specific gravity or pres- 
ssure, or by the making and breaking of current; the 
increase or decrease of volume; the vibration of; a string, 
wire, plate, spring or other body capable of vibration ; in- 
crease or decrease of weight, specific gravity or pressure . 
overcoming or releasing the resistance of a spring by force 
of said increase or decrease; moving a cam by said force, 
thecurve of the cam being that whose co-ordinates are pro- 
portional to the electromotive force and current; moving a 
lever by motion of saidcam; marking a line with the point 
of said lever upon a moving surface; moving the core of a 
solenoid against the resistance of a spring or weight; mark- 
ing a line with the point of the core of the solenoid ; 
producing, by means of the force of the moving or alter- 





nately moving core any of the effects above mentioned 
which are produced by increase or decrease or alter- 


nate increase or decrease of weight, specidc, gravity 
or pressure; marking dots and dashes by one or 
more moving or aliernately moving cores; deflecting 
a magnetic needle; operating a delicate registering ap- 
paratus by said deflections; completing and breaking 
of current alternately by said deflections; operating 
registering devices by said alternate currents; turn- 
ing a small electric motor; registering angular velocity 
and time of revolution of said motor; registering. some: 
given work performed by said motor, said work being the 
iturning of fanned wheels ia air or in a lquid, lifting 
weights, etc. : px 

The object of an electric meter is to produce and register 
one or more of these effects automatically. 

5. Having determined analytically, as_ illustrated, 
‘* What is the object of the invention?” the next step con- 
sists in a decision; i. ¢., decide upon some one device or 
chemical which will accomplish this object. Almost 
any person, acquainted or but slightly acquainted with 
some principles of electricity, can devise at least a 
rough instrument or meter to begin with as a foun. 
dation for improvements. Think, then, until you 
have in your mind or represented on paper a de- 
vice which might be called a meter. Upon thinking 
further, one improvement will follow another. until 
after several days and, perhaps, weeks of intense thought, 
and perhaps after only a few hours, you will have made so 
many improvements that the last improvement will have 
added, together with the others, so much as to entirely 
change the primary meter into a meter worthy of a patent. 
Some will ask if the improvements will ever stop. The 
inventor has little satisfaction with his invention up toa 
certain point, when, by overcoming the last. difficulty, he 
may go on thinking for days and yet he has exhausted his 
mind in this direction; all difficulties have been overcome, 
and therefore a point is reached where he is satisfied. 

The fifth rule may be statel in general terms, thus: 

Plan in the mind or on paper a crude device, process or 
chemical which will accomplish the object, never mind 
how imperfectly; e. g., let a core of a solenvid operate a 
cam, the co-ordinates of which are proportional] to the cur- 
rent and electromotive force. Let a lever resting upon the 
cam be a regulator to the clock-work which operates the 
pointers on the dial plates. : 

6. Direct the thoughts to the crude invention and 
modify it soas to constitute multiple inventions; e. g., let 
the lever in the above example operate a pencil point to 
mark upon moving paper a curve whose co-ordinates rep- 
resent respectively the current and electromotive force, 
and whose area reprasents the electrical easrgy, : 

7. Decide upon one of the crude inventions and make 
improvements upon thesame. The power of association 
of ideas now comes into play, so that one improvement 
will successively suggest another, until finally a satisfac- 
tory invention will be the result. 

The most important steps are those in which are includ- 
ed the mechanical and chemical etfects. As those effects, 
or, in other words, the objects of particular classes of in- 
dustrial articles, cannot be found in books, it becomes 
necessary for the inventor to thiuk of them himself. Each 
one of the vffects stated in the above list is either accom- 
plished by present practical meters, or may be embodied 
in new meters in the future, All the effects have by no 
means been given, but if three or four instruments were 
devised to accomplish each, then the number of meters 
vould be sufficient to supply the market. 
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Underground Wires in Washington. 


—_—— 


In his annual report upon the streets of Washington, 
Cupt. F. V. Greene, of the corps of engineers, United States 
Army, pays much attention to the successful operation of 
underground electric wires in Washington. Substantial 
progress was made during the year, he says, 6.11 miles of 
line and 285 miles of wire being laid underground. The 
reporc says that the Standard cables have been in constant 
use without a fault for teleploue, telegraph and fire alarm 
purposes for nearly a year. The telephone wires using the 
We:-tern electric cables have also been in constant use for 
about six months, and are emincntly successful, The 
Bankers and Merchants’ and Postal wires are also in daily 
and successful use. 

‘‘The Wes'ern Union Company, which has one-half of 
all the mileage of overhead wire within the city limits,’ 
the report says, ‘‘is alone in refusing, or at least in neglect- 
ing, to take any steps toward burying its wires, although 
urged to do so by the Commissioners, All applications for 
new poles for the telegraph companies, or for removing 
their pole lines have been uniformly refused. Their wires 
are now much interfered, with by the growing trees, and 
in order to get their wires out of the foliage they have 
resorted to the expedient of splicing the tops of their poles. 
But the trees will soon overtake them, and this and the 
rotting of their poles will in a few years compel a settle- 
ment of the matter, even if legislation is not obtained 
requiring the removal of their main pole lines, * * * 
The close of this year will see about 300 miles of under- 
ground wires for telephone, telegraph, and electric light 
purposes in full and successful operation in this city. It 
would seem, therefore, that the day had passed for dis. 
cussing the feasibility of underground wires, and the time 
has come for compelling the removal of all overhead trunk 
lines within a reasonable period,” 
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. Galyanometers at the Electrical Exhibition, 


—_., 


IV. 
(Continued from page 179.) 


Tangent Galvanometers.—Having given exhaustive in- 
structions for standardizing a tangent galvanometer, and 
described some imported instruments, the next step con- 
sists naturally in describing instruments of the kind, 
American make, and stating their uses ee methods of 


the cut where the above-named properties cannot exhibit 
themselves, 

The uses of a tangent galvanometer are: The determin- 
atiou of electromotive force; resistance and strength of 
batteries, and of the resistance of wires, carbon filaments, 
solenoids, dynamos ; locating faults, breaks and crosses on 
telegraph lines or cables; measuring the amount of metal 
deposited in any given time by the current; the determina- 
tion of the specific resistance of solids and liquids, and the 
calculation of efficiency of storage batteries. 





using for various purposes. 


Bradley’s complete apparatus represented in the illustra- 
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Weelein UNION STANDARD Pageant GL.vanOmpeM, 


The Western Union Standard Galvanometer represented 
in the accompanying cut, taken from instruments exhib- 
ited by the Western Electric Co, of New York, Boston 
and Chicago, consists of a base of hard rubber of the best 
quality to prevent any possibility of shrinkage or swelling 
by dampness or heat, and of a size of about eight inches, 
supporting the instrument proper. 


Upon the base are three supports for the dial plate and 
coils, The coils are wound with differently sized wires 
for the purpose of measuring currents of various electro- 
motive forces. The resistances of these coils are respectively 
0, 1, 10, 30, 90. To give a resistance practically zero, no 
wire is used, but there is substituted a band of copper of 
considerable cross-section, and of a length corresponding to 
a single coil, By connecting all the resistances up as may be 
done by means of a plug, the total resistance of 131 ohms 
is thereby obtained. These particular resistances of 0, 1, 
10, 30, 90, and 131, are chosen not according to any scientific 
principle, nor for use in any particular formula, but be- 
cause they have been found to be most generally useful. 
When the plug is to be used for connecting up all the re- 
sistances, it is a combined plug and binding post and may 
be inserted in the resistance hole marked 131 in instru- 
ments built for higher electromotive forve than that indi- 
cated in the illustration. 


The needle is lengthened by means of an aluminum 
pointer, of five inches, and equal to the diameter of the dial 
plate, and supported by a jewel upon a point, the aluminum 
pointer being fastened at right angles upon the magnetic 
needle. In the last article was mentioned the fact that 
for the instruments there described it was necessary to 
look up tangents for the angles of deflection from a book 
or table of tangents. In the present instrument, however, 
it is only necessary to look at one end of the pointer for 
the angle, and on the other for the tangent of that angle. 
This is.at the same time convenient and accurate, for it is 
not necessary to have the tangents of any smaller 
angle than of even degrees, and those are the tangents 
given, 





If there is any precaution more important than an- | 


other in the construction of this instrument, it is that the 
centre of the needle should be exactly ia a vertical diame- 
ter of the ring, and preferably at the centre of this diam- 
eter. The instrument, as a whole, may rightly be con- 
sidered as appearing to be several times more bulky than 
necessary for mere strength ; but it is built heavy fora 
purpose, and that purpose is to provide an instrument 
which will not be influenced in its dimensions and rela- 
tionsof parts by the atmosphere and by handling. Strength 
in tangent galvanometers is more important than slender 
and graceful beauty. As the actu:l instrument is higaly 
polished, and as it consists of various shades of metal and 
hard rubber, it'does not appear as heavy as is indicated by 





tion taken from instruments also exhibited by the West- 
ern Electric Co, consists of the tangent galvanometer on 
the left, the rheostat-on the right, and the galvanic cell in 
the middle. It is represented as connected up for measuring 
the resistance of a solenoid whose terminals are connected 
with the proper binaing-posts of the rheostat, or Wheats- 
stone bridge. The rheostat measures resistances varying 
from ;4}1010,111 ohms, By putting in resistance, by means 
of the plugs, the resistance of the solenoid is finally bal- 
anced, 30 that by reading the sum of the resistances and 
dividing or multiplying, if necessary, by multiples of 10, 
the resistance of the solenoid becomes known. The plugs 
must be so removed or inserted that the needle comes to 
zero. The solenoid may be replaced by an incandescent 
lamp, circuit of telephone, or telegraph, or by any conduc- 
tor whose resistance is to be determined. 

The binding posts of the galvanometer are numbered so 
that No. 1 represents a coil of high resistance und is in- 
tended for currents of high electromotive force, while No. 
4 is for low electromotive force. Binding posts No. 2 and 
3 are for medium currents. Binding post B‘is the othe 
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Proposed Combination of Electro-Motor Interests. 





It has been believed generally that nothing but jealousy, 
on the part of the various companies owning or controlling 
electro-motor patents in this country, has hindered the wide 
use of such motors and their application to railroads for 
traffic purposes. 

Mr. Rowland R. Hazard, President of the Gramme 
Electrical Company. is familiar with the progressive steps 
that have recently been taken in applying electricity to 
railway service. He made the following interesting state- 
ments to a Times reporter this week, ‘‘In May last Mr. 
Reed, of Portland, Oregon, who is President of the 
United States Electric Railroad Company—an organiza- 
tion formed to work the patents of Mr. Edison and Mr. 
Scephen Field and generally khown as the Edison-Field 
Company—interested himself to effect a combination of all 
the railroad electrical patents in the hands of ene corpora- 
tion. He believed that such a combination would lead 
to more substantial and speedy results than could be other- 
wise attained. Negotiations were undertaken at_ that 
time between Cyrus W. Field, David Dudley Field, and 
Mr. Reed, and myself as the representative of several 
iaterests, These negotiations, however, failed of success, 
because Mr, Edison required the repayment to him of cer- 
tain sums of money expended-in the construction of the 
Menl» Park Railroad, all of the other persons concerned 
being willing to combine their patents and to waive all 
demands for the repayment of their experimental ex- 
penses. The matter has rested in that position until the 
present moment. 

“The presence of Sir William Thomson, one of the 


most eminent electricians in the world, at the recent elec. 


trical exposition in Philadelphia, revived interest in this 
subject, and the attention of men interested in the Man- 
hattan Railway Company was called toit. Mr. Cyrus W, 
Field in particular has shown much interest in the subject 
of electric motors as affecting his railway invest- 
ments. He has become satisfied that the electric rail- 
road is practicable for the elevated service; that it 
would be more efficient than steam at a greatly reduced 
cost; that it would diminish the strain on the struct- 
ure by removing the heavy locomotives; that it would 
enable the running of one more car to each train, and 
finally that it would remove the annoying products of com- 
bustion from the public streets. 1 understand that Mr. 
Cyrus Field personally favors some sort of competitive 
trial of motors at the expense of his company, but my own 
impression is that no such competitive trial need be made, 
since it would involve a large expenditure of money and a 
considerable loss of time without any adequate result. 

** The electric motor isa very old invention, and the best 
type is not identified with any of the inventors who would 
be called on to compete. What is required is not an 
efficient motor alone, but a complete and effective system 
by which any number of trains may be worked electrically 
as they are now worked by steam. There is no doubt but 
the interests of the artand the progress of practical work 
would be forwarded by somé form of combination, and 
that suggested to me by Mr. Grosvenor P. Lowrey, for- 
merly a director of the Edison Company, appears to be 
the best practical solution of a somewhat difficult prob- 
lem. His plan was to organize a company for the manu- 
facture of plant and the equipping of railroads, this com- 
pany taking ah exclusive license from all those now or- 
ganized for railroad purposes and holding valuable pat- 
ents. The respective comp nies would, of course, main- 
tain their organizations and derive their income from the 
manufacturing company, receiving such proportion of its 
total earnings as might be agreed upon or awarded by a 
competent board appointed for the purpose.” 
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BRADLEY’S COMPLETE APPARATUS FOR Seacvend MEASUREMENT. 


terminal of either coil. The galvanometer by méans of 
these coils combines an ordinary detecting galvanometer 
with an ordinary tangent galvanometer. 

This article brings t> a close all that is of importance 
and new concerning galvanometers at the Exhibition, but 
we hope in a future number to continue this series of 
articles on measuring instruments, with one on the elec- 
trometers exhibited at Philadelphia. 





** It is said that a meeting of electricians and capitalists 
interested in electrical appliances is to be held for the pur- 
pose of effecting such organization as you describe,” said 
the reporter, interrogatively. 

‘*Yes. I understand that a meeting will be held,” an- 
swered Mr, Hazard, “and it is possible that some better 
plan than the one suggested by Mr. Lowrey may be found. 
The Gramme Company was organized with the object of 
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effecting a consolidation -of all the electrical companies, 
and I have been committed from the beginning to that 
policy. Its failure to be realized as to the electric lighting 
companies has been fatal to the interests of many of them, 
which fact they realize now when it is too late to remedy the 


disaster. Iearnestly hope that the same suicidal policy will | Russia 


not be pursued by the companies owning railroad patents 
There is no reascn why the whole city service, both ele- 
vated and surface, should not be electrically equipped. I 
have within a few days made a tender in behalf of the 
Brush Company to equip a service of 210 40-foot carriages 
for railroad service. We propose to dispatch trains of 
four cars, under one minute headway, at the rate of 12 
miles an hour, and trains of seven cars, under three 
minutes’ headway, to run 25 miles an hour. Each var 
will seat 50 passengers. I have also proposed to the New 
York and Brooklyn Bridge Trustees to equip a railway 
service connecting the City Hall in New York with the 
City Hall in Brooklyn in the interest of] all the surface 
roads in both cities, thus converting the bridge into a con- 
necting link for all purposes of transit. This can be done 
without making any change upon the structure or entail- 
ing any considerable expense.” 

. We hear that the proposed meeting, alluded to above, 
was held, and that a preliminary exchange of views took 
place. Meetings of the several companies will be held to 
consider the question, and their conclusions submitted 
to an adjourned meeting to be held on Tuesday, Nov. 25. 





Some Old Morse Letters. 


Great interest always attaches to the steps by which the 
great inventions of the world have been carried to prac- 
ticability and perfection, and every additional document 
is welcomed if it throw light on the feelings and actions of 
the inventor at the critical stages of his work. We give 
below a few letters from the hand of Prof. Morse, recently 
brought to light, and our readers will at once recognize in 
them a valuable contribution to the history of the tele- 
grap’. We give them in their chronological order. The 
first two are in the possession of Mr. Wm. Hadden, the 
electrician; of 80 Broad street, and have recently been fac- 
similed by him. The letter of April 13, 1838, is particularly 
interesting as showing the record of the first telegraph regis- 
ter ever made, the same as was exhibited before the Frank- 
lin Institute, at Philadelphia, in the early part of the year 
1838. The other letter, to Mr. Alfred Vail, is important 
on account of the reference to Prof. Henry’s co-operation, 
a matter in respect to which Prof. Morse’s statements will 
be well remembered. 





New York, April 13th, 1838. 
Hon, F. O. J. Smith. 

Dr. Str—I have just returned from Morristown, and 
found that Mr, Vail had nearly completed the apparatus, 
and in a very compact and convenient manner for travel- 
ling. 

Mr. Vail had completed a straight postrule on a plan of 
his own, which operates exceedingly well, so that for ex- 
hibition abroad, we shall not need another, and there is 
not time to construct a circular postrule before we sail. 
The register acts well. The pen which is so divided as to 
make 4 copies of the intelligence at the same moment, is 
also newly invented ; you have a specimen of the first trial 
of the machinery, below, you have the alphabet, so I shall 
le you decipher it, only remarking that the dots are a little 
elongated and have, (as well as the dashes,) a blunt be- 
ginning which will not belong to the sign when properly 
adjusted. You will also take care in reading the signs to 
observe the difference (4 kinds) of spaces or intervals, I 
thank vou for the copy of the bill, and am looking with 
anxiety for the report and the action in Congress upon it. 
You have doubtless received my letter in answer to yours 
respecting sailing the 10th of May. Please send anything 
interesting on the subject of the Telegraph that occurs in 
the house and believe me as ever truly 

Yr friend & ob. servt. 
Sam. F. B. MORSE. 

(At the foot are the characters.) 

The following is the letter to Mr, Alfred Vail: 

New York, May 14, 1839. 

My Dear Sir: There seems to be a fatality attending 
my attempts to see you or your brother.when you visit 
the city. When your brother George appointed an hour 
to see me at my brother's office, I was told by some mis- 
take that the hour was 11 instead of 9, which latter, it 
seems, was the true hour. I was punctually at the office 
at 11, but unfortunately found myself at the wrong time. 
I went to the Pacific Hotel and railroad office, and walked 
Broadway for two or three hours in hopes to meet him, 
butin vain. When you were here some days ago and called 
at the office you did not leave word where I could find 
you, but I went to the Pacific Hotel and inquired for you, 
without success, When either of you come.to town,. if 
you will leave word at the Observer office where you can 
be found, I will call on you. . 

The separation of the proprietors of the telegraph, so 
that no consultation can be had, is, Ifear, doing an injury 

ousall. I cannot move astep without such consulta- 
tion. The Russian engagement is doubly defeated for this 
season, It must be delayed now fora year. I was dread- 
ing the arrival of udvices at. the time promised (10th of 
May), for I should have been unable to meet the engage- 
ment if they had arrived, not having been seconded by the 





other proprietors (to whom I impute no blame, however, 
their circumstances doubtless having made it out of their 
power to help matters forward). This would have been 
exceedingly unfortunate, ard even disastrous, probably, to 
the whole concern. Now, however, the delay on the part of 
gives me an opportunity of deferring the arrange- 
ment until another year, thus giving us all time to make 
everything complete for that enterprise—one certainly 
of the deepest interest to us, and which we ought to apply 
ourselves to and expedite with all our energies. 3 

I go to-morrow to Princeton on a visit to Prof. Henry, 
to have some conversation with him on particular points 
relating to the telegraph. There are some necessary to 
settle by experiment, and I have every encouragement 
from him as to the result. 

Give my respects toall. I would visit you if I could, 
and willifIcan. Inthe meantime, believe me, as ever, 
truly your friend, Sam. F. B. Morse. 

The other letters given below were addressed to the late 
Judge William W. Boardman; of New Haven, who, in 
1842, was a member of Congress, and who, as the especial 
friend of Prof. Morse, did 4 great deal to advance the in- 
terests of the electrician and secure legislative recognition 
for a project which at that time was generally accounted 
visionary. This was the first letter. extending thanks for 
favors and reciting the inventor’s ambitions : 

NEw YORK, March 7, 1842. 

My Dear Sir: I intended long since. to have written 
you and thanked you for your kind attention in relation 
to my telegraph and for your resolution of inquiry. Please 
now accept my thanks. I have been constantly occupied 
this Winter in simplifying some parts of the mecbanism 
and had hoped to have everything complete to show it, 
in Washington this session. I still may be able, but dare 
make no promise, knowing full well frora experience the 
baffling and protracting nature of invention. My instru- 
ment is much more complete than it has ever been, and if 
in its ruder state it created so much interest, I feel confi- 
dent of a greater when the perfect instrument is seen. I 
have just received a letter from Prof. Henry, of Prince- 
ton, which I copy for your perusal, and with a view 
of having it handed in to the committee. I need not 
say to you that Prof. Henry has a higher character 
as a philosopher and a discoverer in the department of 
electricity and electro-magnetism than any man in our 
country, and there is.no man of the present age who 
stands higher in Europe in this particular department. 
You may recollect it was Prof. Henry who first success- 
fully caused the magnet to hold suspended 2,000 pounds, 
and invented the first magnetic engine. With regard to 
the resolution of inquiry before the Committee of 
Commerce, may I ask the favor of you to have 
them suspend action upon it until Ican show the tele- 
graph in Washington, unless they are disposed to report 
the bill reported by the former committee. If they are 
ready todo this without seeing the operation of the in- 
strument, very well. Ishall then be able to show them a 
more extended application of its power the next session. 
But if they are not ready and should report it inexpedient, 
it might injure my operations next session. The following 
is the copy of Prof. Henry’s letter : 


PRINCETON COLLEGE, Feb. 24, 1842. 
Prof. Morse: 


Dear Sir—I am pleased to learn that you have again 
petitioned Congress in reference to your telegraph, and I 
most sincerely hope that you will succeed in convincing 
our Representatives of the importance of the invention.. In 
this, however, you may perbaps find some difficulty, since, 
in the minds of many, the electro-magnetic telegraph is 
associated with the various chemical projects constantly 
presented to the public, and particularly with the schemes 
so popular a year or two ago for the application of elec- 
tricity as a moving power inthe arts. I have asserted from 
the first that all attempts of this kind are premature and 
made without a proper knowledge of scientific principles. 
The case is, however, entirely different in regard to the 
electro-magnetic telegraph. Science is now fully ripe for 
this application, and I have not the least doubt, if proper 
means be afforded, of the perfect success of the invention. 
The idea of transmitting intelligence to a distance by 
means of electrical action has been suggested by various per- 
sons, from the time of Franklin to the present ; but until 
within the last few years, or since the principal discoveries 
in electro-magnetism, all attempts to reduce it to practice 
were necessarily unsuccessful. The mere suggestion, how- 
ever, of a scheme of this kind is a matter for which little 
credit can be claimed, since it is one which would naturally 
arise in the mind of almost any person familiar with the 
phenomena of electricity, but the bringing it forward at 
the proper moment when the developments of science are 
able to furnish the means of certain success and the de- 
vising a plan for carrying it into practical operation are the 
grounds of a just claim to scientific reputation as well as 
to public patronage. About the same time with yourself 
Prof. Wheatstone, of London, and Dr. Steinheil, of Munich, 
Germany, proposed plans of the electro-magnetic tele- 
graph, but these differ as much from yours as the nature 
of the common principle could well permit, and unless 
some essential improvements have lately been made in 
these European plans'I should prefer the one invented by 
yourself. With my best wishes for your success, I remain, 
with much esteem, yours truly, 

JOSEPH HENRY. 





Thus;you will perceive that Prof. Henry accords precisely 
in opinion with the committee of the French Government 
which examined both Wheatstone’s and Steinheil’s in con- 
nection with mine, and gave the preference to the 
American.. I cannot doubt, when the subject is fully 
understood, that our Government will appreciate the im- 
portance of this invention, The mind may speculate very 
freely on the revolution which the instantaneous inter- 
change of thought from one part of the country (I may 
say »f the world) to another has effected, and although to 
one who is ignorant of the nature of the invention these 
speculations may seem the vagaries of a prurient imagina- 
tion, the reality will still outstrip his conceptions. I ask 
my Government for aid in giving this invention to the 
world and demonstrating its American origin and perfec- 
tion. Will they doit? If thought advisable in the exist- 
ing state of the finances of the country to appropriate a 
less sum than is asked for by the bill formerly reported, 
a less sum, say $15,000 or $20,000, would give the invention 
a sufficiently extensive trial on which to found future 
legislative action. I leave the, subject to the wisdom of 
Congress. I have written on the subject (some weeks 
since) to several friends in Washington, to whom, if you 
are so disposed, please show this letter—to Mr. Barnard, 
Mr. Winthrop, Mr. Cushing, Mr. Granger, and any others, 
at your convenience and pleasure. With sincere esteem, 
your friend and servant, SAMUEL F. B. Morse. 

The Hon. WILLIAM W. BOARDMAN, 

Nine months later the following letter was written by 
the devoted inventor, evidently in a confidently hopeful 
mood : 

WASHINGTON, Tuesday, Dec. 14, 1842, 

My Dear Sir: My telegraph is in fine order this morn- 
ing and established between the Committee of Commerce 
of the House and the Naval Committee of the Senate. I 
shall be happy to show its operation to any of the gentle- 
men of the House whenever it suits their convenience, 
Truly, with respect, your friend and servant, 

Sam. F. B. Morse. 


The Introduction of New Units. 








Discussing the unit suggested for adoption at the recent 
National Conference of Electricians, Mechanics says : 

“‘The proposition made by Mr. W. H. Preece, at the 
recent meeting of the British Association, to change the 
electrical horse-power from 746 watts to 1,000, and the 
number 83,000 to 44,236 foot-pounds, so as to preserve the 
corelation between the electrical and the mechanical horse- 
power, has yery properly been severely criticised, and it is 
extremely doubtful whether Mr. Preece’s desire to thus 
establish a new unit will be gratified. Although the adop- 


tion of the proposed change would, perhaps, in some 


respects be convenient for electricians, it is evident that 
the confusion arising from an excessive multiplication of 
new units is a constant source of annoyance, and even a 
superficial investigation would have shown Mr. Preece that 
the deep-rooted prejudice against the introduction of such 
units, unless in imperative demand, is not unfounded. 
Assuming that the substitution of 1,000 watts for 746 as an 
electrical horse-power would really prove gs desirable as 
claimed, it is not at all clear why the convenience of 
engineers in general should be sacrificed for the conveni- 
ence of those more directly interested in the study of elec- 
tricity, and hence the suggestion made a short time ago 
that the new unit be called a preece instead of a horse- 
power, This, of course, would eliminate one of the objec- 
tionable features of the proposition, but still the fact 
remains that we would have another addition to the already 
long list of existing units—a circumstance which in itgelf 
is by no means desirable, and which, we trust, will not 
and ought not to meet with approval. 


Edson’s Standard Pressure Gauges, Edson’s Speed and 
Pressure Recording and Alarm Gauges. 








One of the most attractive features at the Philadelphia 
Exhibition was the Edison ‘ Jumbo” dynamo electric 
machine, and the most prominent part of that portion of 
the exhibit was the Edson Speed Recording and Alarm 
Gauge. Some people seeing the gauge there and noting 
the name, at once attributed the ingenious invention to 
the great electrician. The merit of it belongs, however, to 
Mr. M. B. Ed3on, of this city, whose ingenuity has been 
well applied for many years, and whose special apparatus 
is made and sold by the Edson Recording and Alarm 
Gauge Co., of 91 Liberty street, New York. This admi- 
rable device assumes the onerous task of watching over the 
due discharge of the responsible functions performed by 
the steam in the boiler, the dynamo engine and the engi- 
neer and fireman, In short, it indicates pressures of 


steam, air, water, etc., records every change, and its regu- . 
lar automatic working is one of the best safeguards that an . 


installation or plant can be provided with where it is need- 
ful to know the pressure and speed at all times. The high 
esteem in which the gauges are held is exemplified by the 
fact that they have been used by the Board of Examiners 
at the Philadelphia Electrical Exhibition by the authority 
of the Franklin Institute, in making tests, and which re- 
sulted in their adoption as the only correct Indicating and 
Recording Gauges for fluids and liquids under pressure. 
The recently extended uses of electricity renders a recorder 
of speed an absolute necesity, The invention, patented 


1881, was not completed any too soon for these purposes, _ 
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A Mutineer against Motoneer. 





To the Editor of The Electrical World: 

Str: I observe in your issue of Nov. 15 « communica- 
tion signed Geo. W. Mansfield, and entitled (I presume by 
the editorial hand) ‘‘ Shall It be Motoneer ?” 

In the name of the English language, Mr. Editor, I trust 
thatthe question is editorially put. It certainly would 
seem that the coiners of new words have this time over- 
stepped the line, and given us a monstrous hybrid which 
has not a single redeeming feature or a single excuse for 
life. 

‘* Cablegram” was bad enough, for even in the case of a 
telegram received from beyond the sea, there is no need 
of anew word or of any distinguishing mark between a 
telegram received in New York from London—which 
passes over a land line from London to Holyhead, through 
a‘submarine cable to Dublin, takes a land line again across 
Ireland, a submarine wire across the Atlantic, a land line 
across Newfoundland, a third submarine cable to the 
mainland, and again a land line to New York—and a 
telegram received in New York from San Francisco, which 
traverses overhead lines the greater part of the way, but 
passes also some half dozen river and bay cables en route. 
What possible change can there be in the nature of a 
message transmitted electrically by reason of the greater 
or less proportion of submarine cable to laud line? 

‘* Electrolier” is another monstrosity which the word- 
making fatuity of the age has brought into use. It is 
probably useless to attempt to check these barbaric inno- 
vations, but it is nevertheless the duty of the lovers 
of pure language to protest. Those who brought *‘ elec- 
trolier” intu the world will say, Why not electrolier as well 
as chandelier? Simply because chandelier is a legitimate 
derivation from the French word ‘‘chandelle,” and electro- 
lier is like Melchizedek, i. e¢., “‘ without father, without 
mother, without descent.” 

But, “‘to return to our moutons,” ‘“‘ motoneer” is the 
worst specimen yet launched upon a long-suffering pub- 
lic. 

Referring to ‘‘ Webster” I find that ‘‘ motor ” is defined 
as follows: ‘‘ Motor.” n. (Latin, from movere, motum, to 
move). ‘‘One who, or that which imparts motion; a source 
or originator of mechanical power; a moving power, as 
water, steam, animal strength, etc.” 

“« Engine,” by the same authority, is derivedfrom Lat.— 
ingenium, and is defined (Mech.), ‘‘ A compound machine 
or mechanical contrivance by which any physical power 
is applied to produce a given physical effect.” , 

Further—It takes in composition other words designat- 
ing the source of power as steam engine, air engine, caloric 
engine, electro.magnetic engine, gas engine, etc. 

It thus appears that, strictly speaking, the term ‘‘motor” 
itself is wrongly applied to the engine by ‘which the elec- 
tric energy is utilized, and should be only applied to the 
electric energy when so employed; the intermediate 
mechanism itself being an ‘‘engine.” 

We may, however, concede the term ‘‘ motor,” as being 
a comparatively unimportant mis-statement, but all per- 
sons interested in electrical literature should certainly re- 
main ‘“‘ mutineers ” with respect to ‘‘ motoneer.” 

It is clear that if the attendant of an electric engine is to 
be called a ‘‘motoneer,” the attendants of gas engines, 
steam engines, air engines, etc., are entitled to the same 
distinction. 

I had intended, for the benefit of your readers, to refe1 
once more to Webster for the derivation and definition of 
the word “ Daft,” but on second thoughts I will content 
myself with stating that they will have no trouble in find- 
ing it themselves; and with quoting the line from “‘ Scott,” 
which is there given as an illustration: ‘* Let us think no 
more of this ‘ daft’ business.” 

Boston, Mass.. Nov. 18. THos. D. Lockwoop. 
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Storage Batteries. 





Mr. Lodge thus speaks of storage batteries in a recent ar- 
ticle published in England : 

‘* The age of plates is a point of vital interest, though but 
little is known of the possibilities in this direction at pres- 
ent. A year may be regarded as a fair average age at the 
present time ; but this isa low rather than a high estimate. 
Thick plates are found to last far longer than thin, which 
is only natural when it is remembered that the wearing 
out is due to corrosion, that corrosion proceeds mainly 
from the surface inwards, and that the internal portions of 
a thick plate are to a great extent protected by the mass of 
superincumbent material. If it can be shown, as we un- 
derstand it can, (1) that the cost of materials is far more 
than the cost of manufacture ; (2) that the worn-out ma- 
terial has a market value not incomparably less than the 
original ; and (3) that the frequency with which plates have 
to be renewed is not such as to cause much inconvenience; 
then we hold that the first stage of the durability difficulty 
has been overcome. Much more may be hoped for in this 
direction asex perience increases, and it is not extravagant to 
hope that a well-ribbed, properly clamped and fairly-treated 
thick plate may last as long as five years before it becomes 
disintegrated.” Another point «f great interest, and one 
too often overlooked, is thus stated: ‘‘It is not to be sup- 
posed that one type of cell will answer every possible 
demand. A dynamo, to be highly efficient, must have a 
large, massive field magnet, but in some places bulk and 


weight are fatal objections, and in these places smaller 
and more compact dynamos may be more suitable; some- 
thing, however, must be given up to secure the required 
lightness and compactness—some sort of compromise must 
be effected. Just so with cells. We can point out what 
is theoretically the best form, and this form may, for large 
stationary electric light or power installation, be actually 
the most suitable; but we may also see that for boats, for 
tram cars, and for fish torpedoes some very different and 
far more compact form may be quite essential.” After a 
similar but short discussion of the negative plate the article 
concludes: ‘‘ The subject of the electrical storage of energy 
is really one of national importance ; it is comparatively a 
small matter whether this or that form of storage, or this 
or that company of manufacturers, succeeds {in bringing 
out the permanent form. It sometimes unfortunately 
happens that enterprising pioneers only clear the way, and 
retire just in time for other men to come in and reap the 
fruits of their labors. So much capital and so much labor 
have been already expended in the effort to bring storage 
batteries to perfection, so great progress has been made, 
and so apparently small are the steps which yet remain to 
be accomplished, that we may surely fairly hope that 
some of the original believers in their great, and as it 
seems to us inevitable, future may yet live to see their 
faith justified and their patience rewarded, and may even 
taste some of that so-called ‘substantial’ reward without 
the hope of which great commercial enterprises would 
never be undertaken, and modern civilization would have 


scarcely yet begun.” 
A 0 > oe me 


An Electrical Chart. 





Dr. Brubaker, of Charleston, Ill, has recently copy- 
righted a chart of ‘‘Electricity Made Plain.” Its dimen 
sions are only about 3 x 2 ft., but in that small space is 
contained an amuunt of knowledge, which, if studied and 
remembered, would enable any person, previously 
ignorant of electrical science, to pass himself off as a 
graduate of an electrical college, provided he had sufficient 
talent te know how to make the best use of the informa- 
tion thus obtained. It is not only a useful and easy 
method of acquiring a superficia! knowledge, but it can- 
not fail to become generally useful to young electricians 
as a reference chart in occasionally - refreshing the 
memory. 








THE TELEGRAPH, 


A MARRIAGE BY TELEGRAPH ANNULLED.—The divorce suit of 
Sarah Orten Welch against Thomas Welch came up before 
Judge Taylor at Indianapolis, Ind., on Nov, 8. This is the case 
which has had such a wide notoriety by news, aper publications. 
The woman claims that while a resident of Pittsburgh in June, 
1883, she answered a ‘‘ personal” advertisement in the Cincin- 
naci Enquirer, as a result of which a correspondence sprang up 
between her and Welch, and they were married, the ceremony 
being performed by telegraph. When she went to meet 
him she found that he was acolored man. In court the fact that 
he was of a negro descent was established, although he in sisted 
that his father was a Spaniard and his mother a Frenchwoman. 
‘I'he marriage was declared void by the court. Welch is a barber. 


CostLy PoLEs.—When the Baltimore & Ohio Telegraph Com 
pany ran its line through Taunton, Mass., certain citizens ob- 
jected to poles being placed in front of their premises, and 
petitioned the company for compensation for damages. The 
Board of Aldermen were selected as the referee, and, after sev- 
ral hearings, the matter was finally decided by the following 
wards: Mrs. Anna M. Fuller, $100; Susan H. Hathaway, $100; 
Francis E. Hood et al., $100; J. F. Montgomery, $100; Margaret 
Bearse, $50; Angelini Wilbur and J. W. Stavers, $50. The 
whole matter opens questions which may Jead to endless litiga- 
tion if those having poles within 40 feet of their premises are dis- 
posed to ask damages. ' 

CuicaGo Bucket SHops.—In the case of the ‘‘ Chicago Marine 
and Grain Stock Exchange” versus the Western Union ‘Tele- 
graph Co, and the Chicago Board of Trade, to restrain them 
from cutting off its market reports, Judge Blodgett, of the 
United States Circuit Court, held that the Board of Trade bad 
exclusive right to their own quotations, and could do as they 
saw fit with them, by allowing or refusing any particular person 
the privileges of the quotations. The court, therefore, refused to 
sustain the motion to dissolve the injunction. Although the com- 
plainants appealed from this decision to another court, and se- 
cured a temporary injunction, it is thought that the last of those 
pestilent and demoralizing nuisances called ** bucket shops ” is 
virtually wiped out. 











THE TELEPHONE. 


TELEPHONE LINES IN SCOTLAND.—The longest talking line in 
North Britain is between Edinburgh and Glasgow, a distance of 
fifty miles ; but conversations have been held repeatedly between 
Greenock and Edinburgh, via Glasgow, some seventy-eight miles, 
and the canny Scotts think it wonderful. 

TALMAGE, THE TABERNACLE AND THE TELEPHONE,—It is an- 
nounced that Mr. Talmage is about to introduce the telephone 
into the Brooklyn Tabernacle, for the benefit of those who are 
unable to get out to church. Also that when the great Fair 
opens in the Tabernacle next week, a telephone is to be fastened 
to the keyboard of the organ and connected through the ex- 
change with the principal stores so that every requirement may 
be filled witbout the delay attendant upon messenger service. 


TELEPHONIC AND SIGNAL STATION COMBINED,—In the ship- 
building yard of Messrs, Denny Brothers, at Dumbarton, Scot- 
land, there is a telephonic exchange which enables about 30 de- 
partments to hold instant communication with any other. A 








mast 90 ft. high is erected in the centre of the yard. A member 





of the firm desiring the attendance of another partner, goes to | 
the nearest station, communicates with the exchange, gets the 
mast-station, and a signal representing the party wanted is run 
up. The official sees the flag bearing his number, goes to 
nearest station and connects with the person calling him, ' 


DANCING TELEPHONISTS.—The Boston Herald of the 16th ‘ 
says: The large building corner of Franklin and Pearl streets © 
was flooded with light last evening, the occasion being a recep- 
tion of the operators of the New England Telephone and Tele- 
graph Company by the management. Every room in. the’ 
building was lighted, and most of them used for the accommoda. - 
tion of the guests. The third floor was used as a supper room, while 
the fourth was utilized for dancing, and both were handsomely ., 
decorated. The large hall was filled by a merry party... Each 
lady was supplied with a large bouquet, while most of the gentle-,,, 
men had rosebuds in their buttonholes. Carter’s. orchestra 
furnished music. The floor was under the direction of Prof. G,. 
A. Gustin, with G. B. Appleton and Arnot Quinby as aids. s 


THE ELECTRIC LIGHT. 


ELEcTRIC-LIGHT SIGNALING.—To use an Edison lamp, sus 
pended from a small captive balloon, as a signal light at night, is , 
a proposition advanced by Capt. Kostrovich of the Russian navy,. 
A lamp thus elevated could be lighted and extinguished at will 
through the connecting wires, and the apparatus could be used 
for any of the codes in vogue. The experiment will doubtless be 
tried. ee 

“Ir’s an ILL Winp, Etc.”—The police commissioners of Lin- , 
lithgow, Sc otland, became brave enough lately to rebel against , 
the rule of the gas company in that town and the cost of public. 
lighting. The controversy developed so unpleasantly that the 
leading men of the place called in electric lighting engineers 
from Glasgow and gas is to be superseded by electric lights. 


Tue LIGHTIN Paris.—The large publishing firm of Hachette 
et Cie, of Paris, have ordered 350 Edison lamps to complete the . 
illumination by electric lights of their entire Paris establish-. 
ment. Fortwo years past in their folding and binding depart- . 
ments incandescent lamps have been used, and the satisfaction 
given by these has resulted in the increased employment of the. 
system. , 

For SAFETY AND EconoMy.—The Anglo-American Brush 
Electric Light have introduced electricity as an illuminant into 
the very extensive establishment of Messrs. Andrew Usher & 
Co., distillers, of Edinburgh. A saving of 83 per cent. in cos 
and safety against fire are the principal reasons for the adoption 
of electric lighting, even when gas would furnish sufficient 
ilJumination. 

THE ANTWERP UNIVERSAL EXHIBITION.—The Executive Com- 
mittee having decided to illuminate by electricity the buildings 
and grounds of the coming Universal Exhibition, at Antwerp 
(from June Ist to Oct. 3lst, 1885), invited proposals from all 
electric light companies, and requested also exhibits of every 
system. Proposals for the contract business were to have been 
sent in before the end of last week. 








oe 


ADVANCING IN AustRra.—The lighting by electricity of . 


Temesvar, Austria, was accumplished on the 27th of last month, 
the lamps burning with full power and gas being done away with, 
On Saturday, Nov. 1, there was « grand illumination exclusively 


by electric lights. From the 15th of the present month until — 


December 1, the official tests will continue, and if these are 
satisfactory a contract will besigned with the company—the 
English International. 

BRIGHT BUSINESS PROS?ECTS.—The Maxim-Weston Electric 
Co., Limited, of London, in their late half-yearly circular to 


shareholders state that the profits on their summer business will - 


cover the expenses of the entire year. It is said that this com- 


pany purchased with their patents the right to all improvements. ; 


for a period of years, a most advantageous arrangement, and 
they now claim that their arc and incandescent systems, invented 
by Mr. Weston, are the most efficient, durable and complete ex- 


tant. Between 300 and 400 of their incandescent lamps have , 


been kept running at Covent Garden Theatre for 450 hours 
without one renewal. 

LIGRTING THE SHIP AT SEA AND IN Port.—The details of 
lighting by electricity the new- steamsbip ‘““Olympo,” built in 
Glasgow, Scotland, are most interesting to the electrician; an: ‘ 
especial and novel feature being the introduction into that line 
of lighting of storage batteries. There are 45 cells which can 
be charged while the dynamo is running and lighting lamps, and 
this accumulated energy may be used for illuminating any por- 
tion of the vessel when she is in port and steam cannot be ob- 
tained. The steamer’s installation consists of 320 incandescent 
lamps of 20 candle-power, divided into six circuits, each of 
which is controlled by a switch in the engine room, and every 
state room is provided with a lamp having a separate switch 
under control of the occupant. Over each gangway, suspended 
by strong but elegant brass swinging brackets, is a lantern con- 
taining a group of six incandescent lamps of 20 candle-power. 
These lanterns can be shipped or unshipped at pleasure. The 
engine for driving the dynamo isa J. and H. Gwynne’s “Invin- 
cible,” and its speed is controlled by an Auldo reducing valve 
placed close to the switch-board. The dynamo is one of the El- 
phinstone Vincent type, capable of lighting 400 lamps, running . 
at 900 revolutions per minute, with an electromotive force of 90 
volts. The entire installation is reported as a splendid success, 


APPLICATIONS OF POWER, 


THe CREIL EXPERIMENTS.—The Bulletin of the Cie Interna- 
tionale des Telephones states that 400,000f, out of the 500,000f. . 
at its disposal, will be sufficient for the committee, sitting at 
Paris, to conduct the trials of M. Marcel Deprez’ssystem of trans- 
mitting electric current. The experiments will carry out, for 
several weeks together, the working of a central station for the 
generation of current and its transmission to a distance under 
such conditions as would be met in actual practice; the while 
analyzing every detail and following every change and influence 
until the true value of the invention and its application to indus- . 
trial arts are finally determined. 














- 











> 2a te mg 
Sipe tatae we. 











PSS RENNER ATES me, 


— 


_ 


v 
- lever on 


212 


THE ELECTRICAL WORLD. 


Nov. 22, 1884. 








. MISCELLANEOUS NOTES, 


Paory, Henny’s Lisrary.—The library of the late Prof. Henry, 
of Washington, has been purchased from his heirs by Prof. Gra- 
ham Bell. It contains about 2,000 volumes, at least one-third of 
which treat of electrical science, and many of these bear mar- 
ginal notes in the handwriting of Prof. Henry. One of the terms 
of the sale was that the library should be kept intact. 


A “*Watx-Over.”—As the secondary generators of Messrs, 
Geulard and Gibbs had no competitors at the Turin Exhibition, 
they were awarded the 10,000f. ($2,000) prize offered for the 
best process presented for the distribution of electrical energy at 
a istance. The jurors were called upon only to regard the ques- 
tion in its scientific aspect, without taking into consideration the 
cost of the current transmitted. 


A New Caovurcsaovc.—The attention of the government of 
British India has been directed, it is reported, to a tree, native of 
Southern India, from which large quantities of caoutchouc can be 
obtained, not from tapping by piercing the bark, as is done with 
the South American tree, but by breaking the boughs and draw- 
ing it out in filaments. The tree yielding this new caoutchouc is 
the ‘‘Teichmig” of the Chinese, or Prameria glandulifera of 
botanists, and if the tibre obtained from it is found to possess the 
same insulating properties as the article now in use it! will be a 
most timely and welcome discovery. 

An Eceorric Sarety SIGNAL.—By means of a wire connect- 
ing an electrical machine placed in the telegraph office of a rail- 
way station, and connected with two bells on a pole at swing 
bridges or other points of danger, a Swedish engineer has in- 
vented an arrangement for preventing railway accidents. A 
spring disc, seven inches in diameter, is fitted to the engine; this 
disc makes contact with the pole as the train passes, and the 
bells are thereby made to give warning to the driver of an ap- 
proaching train or one following, and to indicate at the nearest 
station the passage of the train. 

ELEcTRICAL MintinG.—In all minting operations a certain 
percentage of the coinage is found either over or under weight. 
The first kind is filed away to proper standard and the “lights ” 
are remelted. In both cases loss of gold is the result. To reduce 
the weight without interfering with the sharpness of the impres- 

sion, or to add the small number of grains required in case of 
either iinperfection, the chemist of the London Mint, W. F. 





Chandler Roberts, has employed an electrical current in connec- 
tion with suitable acid baths, and’ thereby he reduces the heavy 
coins, being able to calculate exactly the time required to dissolve 
all superfluous metal ; and he has also provided in like manner 
for the galvanic deposit of all gold wanting on “lights.” In both 
cases provision is made for automatically breaking the circuit 
when the precise weight is attained. This method has been 
used to great advantage in the mints of British India, but the 
law which rules the London institution imperatively directs that 
every piece, too light or tooheavy, goes back to the melting 
pot. 

An ARTIFICIAL AURORA.—In the experiments of Mr. Selim 
Lemstron, on the artificial production of the aurora, in Northern 
Europe, a wire was stretched on poles on the top of the moun- 
tain, and furnished at every foot or two with brass points. This 
wire was several miles in length, and was carried over the top 
of the hill in the form of a spiral. To prevent so much as possi- 
ble the creeping of electricity over their surfaces, the poles were 
supplied with sulphuric acid insulators, Between 500 and 1,000 
feet on a lower level from the insulated system of points a wire 
was run tothe ground connection, as no current would have 
been observed if such connection had been made on the same 
level, but in each differences of level, even when only thirty feet, 
acurrent was always observed from the higher point to the 
lower. By the aid of the spectroscope, which would show the 
peculiar spectrum of auroral light, the existence of the streamer 
could be often proved, but to the naked eye the luminous effects 
were only visible when there was a marked display of northern 
lights. 


THE FREQUENCY oF StTorms.—In April, 1882, the imperial 
telegraph office of Germany inaugurated a system of observing 
and recording storms over the entire area of the empire, and 
since that date regular reports have been transmitted from all 
provincial offices to the headquarters of the department in Ber- 
lin. The Elektrotechnische Zeitschrift, which gives a summary 
of the results obtained during the first two years since the estab- 
lishment of the system, states that during the first 12 months the 
number of days on which’ there were one or more storms in any 
part of Germany was 129, while in the following 12 months 
storms occurred on 124 days. The total number of storms from 
April, 1882, to April, 1883, was 2,684, and in the following 12 
months 2,064. The season when storms were of the greatest 





frequency was in both years during the hottest months—namely, 


June, July, and August. In the east and north storms were less 
frequent than in the west of the empire, and it was in the south- 
west that they occurred most frequently of all. Storms occurred 
under almost all conditions of the atmosphere, but they. were 
most numerous when the barometer showed a pressure of 750 to 
760 millimetres. From the tables recording the hours when 
storms occurred, it appears they are most frequent not only in 
the hottest season of the year, but also in the hottest period of 


STOGK QUOTATIONS, 


Telegraph, telephone and electri: light quotations on the New 
York Stock Exchange, Boston Exchange, and elsewhere are as 
follows : 

TELEGRAPH.—American Cable, a 53; Bankers & Merchants’, 
b 2, a4; Mutual Union, b 13, a 1434 ; Postal stock, a 4; Postal 
sixes, b 29, a 32; Western Union, b 60, a 605. 

TELEPHONE.—American Bell, b 190, a 191; Erie, b 18% ; 
Mexican, b 1144; New England, b 31. nial 

Evectric LigHt.—Edison, b 40, a 75. 


BUSINESS NOTICES. 


CoMMER ENGINES.—The Cummer Engine Company report 
great activity in their business, and if everybody else were as 
active there would be no doubt that the long spell of general 
depression had come to an end. We note among their last 
batch of shipments two engines of 67 h. p. each for the Citizens’ 
Electric Light Company of Akron, O. 


AMERICAN ELECTRIC CONSTRUCTION AND Suppiy Co.—This 
company, of 125 North Seventh street, Philadelphia, gives notice 
that Mr. Harry H. Levett, late Superintendent of the United 
States Electric Light Company of Pennsylvania, member of - 
committee of the International Electrical Exhibition, and also 
of the Electrical Section of the Franklin Institute, a thoroughly 
practical and experienced electrician, having purchased an inter- 
est in the company, has been appointed superintendent in place 
of Mr. H. G. Rees, and will take charge of the electrical and re- 
pair departments. It is also announced that the compauy has 
severed business relationship with Messrs. H. G. Rees and Ernest 


























Kitson. 
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Edited by EDWARD P. THOMPSON, M. E., Electrical Expert, 9 Murray Street, New York. 





PATENTS DATED NOY. 4, 1884. 





Automatic Tension Line Holder; M. Randolph, 

New York, N. Y., Assignor to W. W. Gage, Trustee, 

SR eS SOV ee rrr ris 807,589 

It is for mechanical telephones, said holder consisting of two 
fluted cylinders or spools mounted on the bifurcated end of a re- 
volving axle, by which they are revolved around the axis of 
said axle, so as to wind the wire upon the said spools, and 
regan 4 — it 9° roumred, the ae beg oe : neoepen 

said spools, an ere tighten said spools as the 

rotate about the axial contra. ’ . , 

Car Brake; H. Fiad, St. Louis, Mo., Assignor to the 
Electro-Magnetic Brake Co., of E. St. Louis, Ill...... 807,534 
Consists of the combination, with the direct brake-operating 

air-chamber and devices connecting it with the brakes of the 

valve-chamber containing the tubular valve, the reservoir con- 
with said valve-chamber and main pipe, the electro-mag- 
net and suitable connections for operating said tubular valve for 
perno communication between the reservoir and the brake- 
ng chamber by cutting off communication between said 

ber and the external air and vice versa. 

Car Brake; H. Fiad, St. Louis, Mo., Assignor to Elec- 
tro-Magnetic Brake Co., E. St. Louis, Ill........... .. 307,535 
It might be considered objectionable to use the wheels and 

— as a portion Lt — paper pater pecs ee. 

em n the maina and couplin there- 
fore provided. aon shim 

Electro-Magnetic Pole Wry et 8. E. Smith, 
tal York, Assignor to the Gold & Stock Telegraph 

5 OE BEND DUNO cchascccsostscccscecee y dead oFtkas ee 307,498 
If a battery, /, be connected by wires mn to levers b b’, re- 
spectively, and one end of a circuit, 7, be connected by a wire k, 


2 
4 





























CR re ae 


with screws f fi and the end of the seme circuit be connected 
with screws eh by a wire, i, reversed currents through circuit 
d will cause levers b b’ to alternately connect with opposite ends 
of circuit j, and thus reverse the current of battery / over the 
circuit last named. 


Detonating and Visual Signal for Railways; 
W. Applegate, Washington, D. C........ SEAM 807,517 
of a revolving set of arms, which may be caused to 
turn out and place the torpedoes, which they hold upon the rail 
of a railroad-track when there is danger ahead, and may be, and 
ona when the obstruction is removed and safety pre- 
One of the arms, being thrust out to place the torpedo, 
knocks down a door which displays a visual signal. 
Electric Arc Hy ¢ ;_.J.M. Pendleton, New York, 
N. Y., Assignor to the Equitable Electric Co., of same me 
of a pivoted frame or lever, a carbon-bolding rod pass- 
ing vertically throngh it on one side of its axis, an annular 
clamp having two tail-pieces or extensions, by one of which it is 
coapenset from the lever on one side of its axis by means of a 
and a rod having two adjustable stops suspended from the 
the other side of its axis, the said stops acting on and 


controlling the free tail-piece of the clamp, one to free the rod 
and the other to determine the distance it is raised. 


Electric Arc Lamp; R. J. Sheehy, New York, N. Y. 307,683 
Consists of a central vertical shaft or spindle, a series of 
radial arms affixed thereto, a series of positive electrodes respec- 
tively carried by said radial arms, a series of clamping mechan- 
isms each carried by one of said arms, and stationary electro- 
magnets for actuating said clamping mechanisms successively. 


Electric Battery Telephone; T. D. Lockwood, 
eas sclee alas. 3h oc o> copied es mendcanean 307,478 
The walls of the telephone contain a hermetically sealed gal- 

vanic cell. A spring contact closes the circuit only when the 

hand is clasped upon the handle. 


Electric Call; D. H. Rice, Lowell, Mass., Assignor 
to Currier Telephone Bell Co., of Mass..............0 307,494 
The combination of a striker and its magnet adapted to be 
operated by a broken or undulatory current sent from a distaut 
een and an automatic circuit-breaker operated by the electric 
current. 


Electrical Circuit Protector; E. T. Gilliland, 
Boston, Mass., Assignor to the American Bell Tele- 
OGEI « £a8 odbs'd eats Sion bh od SWANS Ss Dos! he LCPec ewes 307,639 
Consists of astrip of metal fusible at a comparatively low 
point and fastened to colored insulating strip which shows by 
contrast when the metallic strip is fused. 


Induction Coil; J. Allen, Washington, D. C......... 307,699 
Consists in the application of an iron cylinder placed around 
the outside of the secondary coil. 


Railway Air-Brake; H. Flad, St. Louis, Mo., As- 
egnee to Electro-Magnetic Brake.Co., East St. Louis, 
ARAL pager Penns vakuraunassanaas aaenendane tee 307,536 
Consists of an air-brake pipe having a cut-off cock arranged 
therein, of the by-pass or loop pipe having its ends connected with 
the main pipe on opposite sides of the cock, and the electric con- 
ducting-wire arran through the main pipe and the by-pass 
pipe, and sealed in the latter. 


Regulator for Dynamo-Electric Machines; R. 
oF MMT: TION OFM, De Diced wos debotoveccesec cvcs 307,684 
Consists of a generating-armature, its shaft, a motor-armature 
mounted upon said shaft and tending under the influence of the 
generated current to revolve in a direction opposite to the direc- 
tionin which said generating-armature revolves, and mechanical 
means for rotating said shaft, 


Regulator for Systems of Electric Distribu- 

tion ; W. M. Thomas, Grand Rapids, Mich., Assignor 

of one-half to the Grand Rapids Electric Light and 

Power Co., OC SRim0 DIRGO..sccccecccccccs covcvcadce . 307,690 

Consists of a shunt-circuit placed around the coils of the field- 
magnet and accompanying the circuit in which the lamps or in- 
struments are placed, and'means for varying the resistance of 
the sbunt as the instruments are thrown into or out of circuit for 
the purpose described. 
Printing Telegraph; A. & E. Wieshing, Brooklyn, 

Se fa ey eRe re eit Temneen ane v" 307,696 

Consists of two type-wheels and a printing-pad carried ona 
printing lever, of type-wheel-controlling electro-magnets, and a 
orinting-pad-contrelline electro-magnet, the latter being con- 
nected in a single line-wire circuit separate from that for the 
type-wheel-controlling magnets, and adapted to be operated by 
positive and negative currents of electricity. 
Secondary Battery; A. 8. Hickley, Montreal, Can- 

ada, Assignor by mesne assignments to the Electric 

Es OE MEMID, occ cag cena t issnenease sane 807,461 

Mercury and carbon in small anes are the electrodes separa- 
ted by a horizontal grating. The invention is an improvement 
upon patentee’s patent of Nov. 2. 1883. 


Secondary Battery; A. 8. Hickley, Montreal, Can- 
ada, and W. S. Hill, Boston, Mass; mesne Assignors to 
Electric Amalgam Co., of Maine.............-sscec0s 307,462 
The features of the battery are a case in which are contained a 
series of vessels separated from each other by stools, each con- 





taining a body of mercury; a series of carbon-rods contained 
within the cell; a filling of broken carbon surrounding the mer- 


cury-receptacles and entering the spaces between them;.and an 
electrolytic fluid composed of chloride of sodium. 


Secondary Battery; A. S. Hickley, Montreal, Can- 
ada, mesne Assignor to Electric Amalgam Co., of 
RING 6 0.0 0 00 ding Doc hies Sobbi 15s o Kode OTST DER AR LWS ses 307,463 
Consists of combination of anodes of carbon and mercury 
electrodes and electrolyte of sodic chloride. 
Electro-Magnetic Thermoscope; H. J. Haight, 

DW 5S ORE re wai vis. Web .ccns i Visecbodnetose's o's eeeae y 

A ridge, G, is formed on the scale, and it is provided with a 
series of sharp projections or outwardly-projecting teeth, m m 
and a very thin flexible finger is attached to the index,’a 
adapted to have its inner end just lightly touch the extremities 
of the teeth on the contact-strip G when the index moves in front 
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of them. Consists also of a commutating-slide, M, provided with 
circuit-closing contact-rods v v, respectively in electric connec- 
tion with temperature-increasing and temperature-decreasing 
transmitting-wires, and a temperature-determining hand or in- 
dex, H, actuated by a thermostatic coil and provided with a con- 
tact-pin, N, located between the said circuit-closing rods. 


Speaking Telephone Transmitter; T. J. Perrin, 
ew York, N. Y., Assignor to the Nat. Improved Tel. 
Co., OF GRMO PINS... is. c cect lece a taccpecceccbcociiecs 807, 
Consists of a lever or electrode-support which maintains the elec- 
trodes in contact, an electro-magnet the helix of which is includ- 
ed ina primary circuit, and a spring or yielding device which 
bears on said lever and tends to prevent ‘the lever from leaving 





the field of its magnet, 




















